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which patient has 
“of fF-season” allergy? 


One — or both — may have, if 
“allergy is perhaps the commonest 
cause of a stuffy nose...” 

In dealing with “off-season” 
allergy consider the advantages 
of Pyribenzamine, demonstrated 
in thousands of reported cases: 


Prompt and prolonged relief of 
allergic “stuffy” nose. 
Effective control of 
rhinorrhea and sneezing. 

A notable lack of sedation and 
other unfavorable reactions. 


Pyribenzamine hydrochloride 
(tripelennamine hydrochloride Ciba) 
Supplied as 50-mg. tablets, 

in bottles of 100 and 1000. 


1. Dill, J. L.: Postgrad. Med. 4:413, 1948. 


Ciba Pharmaceutical Products, Inc., Summit, New Jersey 
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no other antihistamine combines greater clinical 

benefit with greater freedom from side effects 
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not necessarily bid 


Tedral, taken at the first sign of attack, often 


forestalls severe symptoms 


relief in minutes ...Tedral brings symp- 
tomatic relief in a matter of minutes. Breathing 
becomes easier as Tedral relaxes smooth muscle, 


reduces tissue edema, provides mild sedation. 


for 4 full hours ...Tedral maintains more 
normal respiration for a sustained period—not 


just a momentary pause in the attack. 


Prompt and prolonged relief with 
Tedral can be initiated any time, day or night, 
whenever needed, without fear of incapacitat- 


ing side effects. 


Tedral provides: 


theophylline 
ephedrine 
phenobarbital 


in boxes of 24,120 and 1000 tablets 
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EGG WHITE EDEMA IN RATS AND ADRENAL ACTIVITY 


H. VAN CAUWENBERGE, M.D., J. Lecomte, M.D., J. GoBLET,* AND 
M. Vuiers, Pu.D., Litgr, BELGruM 


NTRAPERITONEAL injection of egg white in rats induces edema of the 
| paws, nose, and tongue, hemoconcentration and hypotension. The mechanism 
of this reaction is not yet well known. It could conceivably be caused by a 
local release of histamine or histamine-like substanee. Adrenalectomy sen- 
sitizes to this edema and leads to death in a certain percentage of animals.” * + 
In similar conditions, adrenocortical extract prevents death but does not in- 
hibit edema. Many workers have tried to inhibit the egg white edema syn- 
drome by various pharmacologic substances or by stress such as exercise, cold, 
and formalin injection.” ** ° Since epinephrine protects against egg white 
edema in the normal rat, Clark and Mackay think that “alarming stimuli” 
may act by releasing endogenous epinephrine.® 

We have, in this article, studied the effect of intraperitoneal egg white 
injection on adrenal cholesterol and aseorbie acid as well as upon the circulat- 
ing eosinophils. 

METHODS 


Our experiments were carried out on 69 adult male rats weighing from 
125 to 200 grams fed on a standard diet and kept at constant temperature. 
These animals from two different rearings were divided into two groups cor- 
responding to each rearing. 

In the first group, 15 acted as controls and were not injected, 30 rats 
received an intraperitoneal injection of 1 ml. of egg white associated with 0.5 
ml. of a chlorazol blue sky solution. 

In the second group, 12 animals acted as controls and 12 others received 
an injection of fresh egg white and blue. 

All the animals were sacrificed three or four hours after the injection. 
The degree of edema was estimates 


+ Serotum colored in blue. 
++ Edema of the paws. 
Important edema of the paws and nose colored in blue. 
Important edema of the paws and important blue coloration. 
0 No edema. 
Krom the Department of Internal Medicine and Chemical Research in the University of 
Liége, Belgium. 
Received for publication April 6, 1953. 
*Medical student. 
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The amounts of aseorbie acid and of cholesterol in the adrenals, the num. 
ber of circulating eosinophils were studied in each rat. 

Ascorbic acid was extracted from the adrenals with metaphosphorie acid 
and titrated against a solution of 2 to 6 dichlorophenol-indophenol. 


TABLE I 








ASCOBIC ACID CHOLESTEROL 
100% = 356 | 100% — 2.934 | EOSINOPHILS 
uG./100 Ma. pe./100 Ma. 100% = 93/ 
EDEMA OF GLAND OF GLAND CU. MM. 
Per Cent Per Cent Per Cent 

96 76 76 

108 104 108 

100 108 72 

82 112 86 

112 124 130 

117 76 140 

98 72 65 

80 98 80 

89 96 100 

120 104 104 

100 126 122 

92 84 72 

102 102 120 

97 112 100 

107 106 125 


69 130 80 
70 146 120 
79 93 
79 93 
83 83 
125 70 
63 M= 104% 65 
85 72 
81 Vii 
53 76 
68 89 
67 55 
50 95 
69 106 
74 92 
67 64 
67 68 
60 72 
71 50 
68 75 
80 88 
54 { 77 
59 94 
59 7 61 
25 71 94 
26 79 72 
a7 50 77 
28 79 
29 53 
30 73 
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Total cholesterol was estimated by photometry after its extraction from 
crushed adrenal tissue with ethyl aleohol followed by Liebermann’s reaction. 

The circulating eosinophils were counted on blood drawn from the rat’s 
heart when it was killed. The counts were made by the direct eosin method us- 
ing Dunger’s fluid. The blood was withdrawn in three white-cell pipettes and 
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six counts were made on each specimen of blood in four double-celled Fuchs- 
Rosenthal counting chambers. 


RESULTS 


Our results are summarized in Tables I and II. 

After the intraperitoneal injection of egg white and blue, a significant fall 
of adrenal ascorbic acid is observed in the two groups of animals we studied. 
No change occurs in the adrenal cholesterol or in the cireulating eosinophils. 

There is no relation between the degree of edema and the value of the fall 
of adrenal ascorbie acid. 


TABLE II 





ASCORBIC ACID | CHOLESTEROL | 
100% = 413 100% = 2.66 | EOSINOPHIIS 
uG./100 me. | ya./100 Me. | 100% =112 
EDEMA OF GLAND | OF GLAND | cU. MM. 
Per Cent Per Cent Per Cent 
107 89 75 
104 110 
88 122 
79 125 
121 76 
88 17% 79 
97 94 
108 
96 
109 89 
92 85 
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DISCUSSION 

A fall of adrenal ascorbie acid oceurs after the intraperitoneal injection 
of egg white but no significant modification of adrenal cholesterol or of cir- 
culating eosinophils is observed. How is this to be explained? 

A similar fact has already been reported by us in a previous article.’ 
We have indeed observed in rats after intraperitoneal injection of merecapto- 
ethy'amine (or eysteinamine or 1573 Ll. Labaz), 10 mg. per 100 grams of body 
weight, a fall of more than 50 per cent of adrenal ascorbie acid. No changes 
occur in adrenal cholesterol nor in circulating eosinophils. 

Nelson has already shown that the modifications of the circulating eosino- 
phils after administration of cortisone or compound I are directly correlated 


with changes in the plasmatie levels of 17-hydroxycorticosteroids. Com- 
pound S or its acetate does not produce these hematologic modifications.® On 
the basis of this experimentation it may be thought that neither egg white asso- 
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ciated with blue sky solution nor cysteinamine liberates 17-hydroxycortiecos. 
teroids. In these conditions is another group of adrenal hormones liberated by 
the adrenals? 

A fall of circulating eosinophils, of adrenal ascorbic acid and cholesterol 
is regularly to be observed with sufficient doses of ACTH or salicylates. If 
the amount of corticotropie hormone (unpublished) or sodium salicylates" 
injected is progressively reduced, the initial significant fall of circulating 
eosinophils disappears but the significant ascorbic acid and cholesterol decrease 
remains; when smaller doses of the drugs are injected, the latter also disap- 
pear. In that experimentation with ACTH or salicylate a decrease of more 
than 30 per cent of aseorbie acid is regularly accompanied by a significant 
change in the circulating eosinophils. That is not observed in our study here 
reported. Thus we are led to conelude that no corticotropic hormone is lib- 
erated by cysteinamine or egg white injection. 

Only hypophysectomy would enable us to eliminate the intervention of 
a pituitary-adrenal stimulation and to relate the observed fall of ascorbic acid 
to a metabolic process independent of adrenal hyperactivity. 


SUMMARY AND CONCLUSIONS 


Edema occurs in rats after egg white intraperitoneal injection and is ae- 
companied by an important decrease of adrenal ascorbic acid. No significant 
change of! adrenal cholesterol nor circulating eosinophils is observed. The modi- 
fications of ascorbic acid do not seem related to a liberation of 17-hydroxycorti- 
eosteroids by the adrenals or of ACTH by the pituitary gland. However, an 
adrenocorticotropic stimulation cannot be eliminated. 

This phenomenon has an important bearing upon the use of adrenal ascorbic 
acid depletion in the researches on the activity of the pituitary-adrenal cortex 
axis. 


We are indebted to the Belgian National Foundation for Scientific Research for a grant- 
in-aid of this investigation. 
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THE CHEMISTRY OF ALLERGENS. XII. PROTEOLYSIS OF THE 
COTTONSEED ALLERGEN 


JosepH R. Spres, Pu.D., Dorris C. CHAMBERS, M.S., E. J. Coutson, Pu.D., 
Harry S. Bernton, M.D., ANp HENRY STEVENS, PH.D., WASHINGTON, D. C. 


HE isolation and properties of the principal allergen of cottonseed, CS-1A, 

have been described in a series of articles from this laboratory starting in 
1939. CS-1A was immunologically distinct from other allergens and antigens 
in cottonseed and was classified as a natural proteose. The protein nature of 
CS-1A was established by chemical properties and isolation procedures,‘* 
amino acid composition,* ° and antigenic properties.*’° The present study was 
undertaken to answer several questions concerning the effect of digestive 
proteolytic enzymes on the cottonseed allergen as well as to obtain general 
fundamental information ‘on this subject. The questions were: (1) is aller- 
genic activity due to structural peculiarities which make the allergen resistant 
to proteolysis; (2) ean partial enzymic hydrolysis take place without loss of 
allergenic properties; (8) is allergenic activity due to an unrecognized non- 
protein contaminant present in trace proportions. 

The role of proteolysis in the body’s defense against ingested allergenic 
proteins and the immunologic significance of protein hydrolytic products have 
been subjects of much investigation and speculation. Complete review of the 
literature on this subject is outside the scope of this article, only a few refer- 
ences particularly pertinent to the present problem being cited. 

Opinion of Zinsser and Bayne-Jones'' and of Hartley,'* based on their 
evaluation of then existing evidence, was that the antigenic property of native 
proteins is destroyed early on hydrolysis, probably before formation of such 
relatively high-molecular-weight, cleavage products as proteoses. Landstein- 
er’ stated that amino acids and low-molecular weight peptides are inactive as 
antigens and that attempts to produce antibodies for relatively high-molecular 
‘weight proteoses have been, in general, unsuccessful. However, instances of 
anaphylaxis and formation of antibodies for peptie heteroproteins absorbed on 
charcoal have been reported.!® Loss of capacity to react with precipitins for 
unaltered protein by peptic digests has been observed."* 

Ratner and Gruehl'! and Walzer’ reviewed the earlier history of the im- 
munologie aspects of the absorption of ingested proteins. They considered the 
positive passive transfer reactions obtained on ingestion of allergens to be 
caused by absorption of unaltered allergenic proteins. 

Stull and Hampton’ determined the antigenicity of primary and second- 
ary proteoses prepared by peptic digestion of proteins from several sources us- 
ing the Schultz-Dale technique. New specificities were developed in some cases 


_., From the Allergen Research Division, Bureau of Agricultural and Industrial Chemistry, 
United States Department of Agriculture, Washington 25, D. C. 

Presented in part before the ninth meeting of the American Academy of Allergy, Febru- 
ary, 1953, Boston, Mass. 

Received for publication June 29, 1953. 
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and in other cases the products were not antigenic. The degrees of antigenic. 


ity and whether or not new specificities developed depended on the souree of 
the protein and the experimental technique employed. 


Urbach and associates’ '* studied the immunologic behavior of the pro- 
peptans, which are the degradation products obtained by peptic digestion of 
foods with subsequent mild tryptic digestion. Urbach’® stated that pollen 
propeptans stripped of all native protein still possessed ability to react in pas- 
sively sensitized sites, 

Much difficulty in this field is caued by the indefinite nature of protein 
hydrolytie products, the possible presence of immunologically significant 
traces of undigested, native protein in enzyme digests, the use of complex 
foods or pollens as substrates, the lack of determination of the degree of enzyme 
digestion, and other difficultly controlled factors. Availability of the principal 
allergen cf cottonseed as a well-defined protein fraction, CS-1A, prompted this 
study. | 

The present article is a progress report describing results of proteolysis of 
CS-13-Endo, a purified fraction of CS-1A. The erystalline enzymes used were 
trypsin, chymotrypsin, pepsin, and carboxypeptidase. 


EXPERIMENTAL 


CS-1A.—Fraction CS-1A was isolated from depigmented, defatted cotton- 
seed as previosuly described.» ® ° 
Preparation of Substrate, CS-13-Endo.—An unimportant polysaccharide 
and some, denatured protein were eliminated from CS-1A by precipitation of 
the active fraction with picric acid and recovery of the fraction, CS-13, by 
removal of the pieric acid. CS-13 is separable into fractions by dialysis. The 
smaller molecules in CS-13 which pass through the membrane possess the same 
antigenic specificity as the larger molecules retained by the membrane.” 
Therefore, the fraction remaining inside the membrane, after prolonged dialy- 
sis of CS-13, CS-13-Endo, is an ideal substrate because any increase in dialyz- 
ability after proteolysis of CS-13-Endo can be used as a measure of proteolysis 
and also dialysis can be used to fractionate the enzyme hydrolysates. Details of 
the preparation of the substrate, CS-13-Endo, from CS-1A are described below. 
One hundred grams of CS-1A (ash- and water-free basis) was dissolved in 
1,900 ml. of water, and 2,080 ml. of a saturated solution of picrie acid was 
added with stirring. The viscous suspension was cooled to 2 to 3° C. overnight. 
The suspension was centrifuged in the batch bow] of the Sharples supercentri- 
fuge at 45,000 r.p.m. for twenty minutes. The clear supernatant solution was 
discarded. The picrate was washed by dispersing in 400 ml. of water followed 
by supercentrifuging. For removal of picrie acid the dried picrate (82.7 
grams) was suspended in 4,000 ml. of water, and 15 grams of sodium bicarbon- 
ate was added slowly with vigorous stirring. The pH of the solution was 7.0. 
The pH was adjusted to 9.0 with dilute sodium hydroxide, and 4,000 ml. of cold 
absolute ethanol was added. The pH of the clear solution was adjusted im- 
mediately to 6.0 with 50 per cent acetic acid. To the resulting suspension was 
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added 12,300 ml. of ethanol. The suspension was kept at 5° C. for four days. 
The supernatant solution was siphoned off and discarded. The solid was 
washed successively with 1,500 ml. and 400 ml. portions of cold ethanol. The 
solid was stirred mechanically with 2,000 ml. of water until dispersed or dis- 
solved. The insoluble matter was removed by centrifugation and discarded. 
To the solution was added 100 ml. of 1N sodium acetate, buffered at pH 5.6, 
and 8,400 ml. of ethanol. -The resulting suspension was cooled and the pH 
adjusted to 6.0-6.2 with acetie acid. After standing at 5° C. overnight the 
slightly cloudy supernatant solution was separated and discarded. The solid 
was washed successively with 1,000 ml. and 400 ml. portions of cold ethanol. 
The solid was dissolved in 750 ml. of water and the solution was clarified by 
centrifugation. The clear solution was filtered into 3,000 ml. of cold ethanol. 
The heavy suspension was cooled and flocculated by adding dilute acetic acid 
until the pH was 6.0-6.2. After standing at 5° C. for two days the precipitate 
was separated by centrifuging at 5° C. The dried precipitate (41.1 grams) 
was dissolved in 700 ml. of water and the solution was elarified by centrifuga- 
tion. The solution was filtered into 2,800 ml. of cold ethanol and the suspen- 
sion was floceulated by adjustment of the pH to 6.0-6.2 with acetie acid and so- 
dium hydroxide; 35 ml. of IN sodium acetate buffer, pH 5.6, also being added. 
The solid, separated from the cold suspension by centrifugation, was washed 
once with 1,000 ml. of cold ethanol and dried in a vacuum over ealeium cehlo- 
ride. The solid, designated CS-13, was ground to pass a 40 mesh sieve and equi- 
librated with air. The yield was 34.7 grams. CS-13 contained 18.83 per cent 
nitrogen and 4.0 per cent carbohydrate (ash- and water-free basis). 

For dialysis, a solution containing 33.2 grams of CS-13 in 330 ml. of water 
was placed inside a leak-tested, Visking cellulose casing. Toluene was used as 
preservative. The casing was suspended in a 41. beaker with the knotted ends 
of the casing hanging over the edge of the breaker. The solution was dialyzed 
against 1,000 ml. portions of water. To the clarified dialysate and endo solu- 
tions were added 0.1 volumes of IN sodium acetate buffer, pH 5.6. The solu- 
tions were poured into four volumes of cold ethanol, and if flocculation did not 
occur, it was induced by adjustment of the pH to 6.0-6.2 with 50 per cent acetic 
acid and sodium hydroxide solution. The suspensions were stored at 5° C. 
overnight and the precipitates isolated by centrifugation. The solids were 
washed once with ethanol and dried in vacuum over ¢aleium chloride. Yields 
and analyses of the fractions are shown in Table I. Six dialysate fractions 
were obtained which accounted for 50.2 per cent of the starting CS-13. The 
dialyzed residue, CS-13-Endo, weighed 9.7 grams or 29.2 per cent of the CS-15. 
CS-13-Endo contained 17.8 per cent nitrogen and 7.7 per cent carbohydrate 
(ash- and water-free basis). 


Enzymes.—The enzyme preparations were obtained from Worthington Bio- 
chemical Laboratory. Pepsin was twice crystallized from alcohol. Trypsin 


was “salt free,” twice crystallized. Carboxypeptidase was a thrice crystallized 
water suspension. The Worthington chymotrypsin was recrystallized four 
times by E. F. Jansen, Western Regional Research Laboratory. 
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TABLE I, DIALYSIS OF COTTONSEED ALLERGEN, CS-13 





NITROGEN IN ANALYSIS OF FRACTION 


TIME OF | DIALYSATE | YIELD OF | YIELD OF CARBOHY- 
DIALYSIS % OF SOLID* SOLID % | NITROGENt DRATE} 
FRACTION DAYS TOTAL GRAM OF TOTAL % % 


Dialysate No. | ‘i 10.5 2.5 7.5 19.6 0.75 
Dialysate No. 14 : : 10.2 19.5 0.85 
Dialysate Neo. ‘ 21 2. : 10. 19.5 0.87 
Dialysate No. 20 9.i : : 19.8 0.85 
Dialysate No. { 28 9.1 . : 19.3 0.86 
Dialysate No. 6 42 . : : 19.5 0.86 
CS-13-Endo 132$ 9. A 17.8 7.70 

* Air-dried basis. 

yAsh- and water-free basis. 

¢Determined by the method described in Ref. 30. 

§Total time of dialysis. 

















Proteolysis —The substrate was a solution containing 50 mg./ml. of CS-13- 
Endo. The solvent for the trypsin-chymotrypsin and the chymotrypsin-trypsin 
proteolysis was 0.2M borie acid-potassium chloride buffer, pH 8.5; the pH of 
the substrate solution being 8.33. The solvent for carboxypeptidase digestion 
was 0.2M phosphate buffer, pH 7.4; the pH of the substrate solution being 7.27. 
For digestion with pepsin, the pH of a water solution of CS-13-Endo was ad- 
justed to 1.73 with 6N hydrochloric acid. After thirty hours’ digestion with 
pepsin the pH was 2.10. The pH was readjusted to 1.79 with hydrochloric acid. 
The pH was 1.8 at the end of digestion. Toluene was used as preservative. 

Proteolysis was carried out at 35° + 0.1 C. The proportion of enzyme to 
CS-13-Endo was 1 to 50, a second equal amount of enzyme being added after 
forty-eight hours. Following forty-eight hours’ treatment with trypsin and 
also with chymotrypsin the solutions were halved. To one half was added a 
second quantity of the starting enzyme and to the other half was added, ap- 
propriately, either trypsin or chymotrypsin. Aliquots of each substrate solu- 
tion were removed before the first addition of enzyme to serve as controls. 
Control solutions were kept at 35° during the corresponding proteolysis. 


Measurement of Proteolysis——The recently described ultraviolet spectropho- 
tometriec method for analysis of amino acids and peptides with their copper 
salts"? was used to determine the rate and time of completion of proteolysis. 
Analyses were run on 5 ml. aliquots of solution prepared by diluting 0.25 ml. 
of substrate solution into 50 or 100 ml. of water. 


Comparative Rates of Dialysis.—Five milliliters of solution was placed in 
an 8-inch Jength of leak-tested, 18/32 inch Visking sausage casing. The dialy- 
zing tubing was suspended in 100 ml. of water in a 250 ml. beaker by fastening 
the tied ends of the casing over the edge of the beaker. Toluene was used as 
preservative. After twenty-four hours, without agitation, the outer solution 
was removed and nitrogen content was determined by the Kjeldahl micro- 
method. From the nitrogen content of the solution and its volume the percent- 
age of nitrogen dialyzed in twenty-four hours was determined. Results are 
shown in Table IT. 


Cutaneous Tests.—A seratch which just penetrated the epidermis was made 
on the inner forearm of a Type II‘ cottonseed-sensitive subject. The test solu- 
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tion was placed on the scratch and worked in with a clean toothpick. The in- 
tensity of the reaction was determined by the size of the wheal produced in 
fifteen or thirty minutes. Simultaneous control tests were conducted to pro- 
vide a comparison of potency. 


TaBLE II, SUMMARY OF THE EFFECT OF ENZYMES ON COTTONSEED ALLERGIC FRACTION, 
i € 
CS-13-ENDo 





| COPPER- | 
ENZYME OR TIME OF REACTING NITROGEN DIALYZED 
ENZYME | ACTION NITROGEN IN 24 HR. ____ CUTANEOUS TEST* 
COMBINATION HR. —-|% OF TOTAL| % OF TOTAL |:50,000 | 1:500,000 
Trypsin 23.8 40.2 + 
Trypsin-Chymo- 
trypsin t ‘ 25. 50.6 0 
Control i. 0.8 : 
Chymotrypsin é 9.7 39.1 + 0. é + 
Chymotrypsin- 
trypsin} 
Control 
Pepsin 
Control|| 
Carboxypeptidase 
Carboxypeptidase 
Control 
Control 
*Diluted on a nitrogen basis. 
*Trypsin forty-eight hours followed by chymotrypsin for twenty-four hours. 
tChymotrypsin forty-eight hours followed by trypsin for twenty-four hours. 
§Average of duplicate determinations. 
|The relatively high percentage of nitrogen dialyzed from this control solution is un- 
doubtedly due to dialysis from the strongly acid solution used for peptic digestion. In a 
different experiment in which the acid control solution was neutralized before dialysis, the 
per cent nitrogen dialyzed was almost the same as that which dialyzed from a similar solu- 
tion which had never been acidified. 
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RESULTS AND DISCUSSION 


The relative rates and amounts of proteolysis of CS-13-Endo by trypsin, 
chymotrypsin, pepsin, and carboxypeptidase are shown in Fig. 1. The per- 
centage of copper-reacting nitrogen in enzyme hydrolysates and control solu- 
tions is plotted as ordinates against time in days as abseissas. Enzymic hydrol- 
ysis is proportional to the percentage of copper-reacting nitrogen in the hydrol- 
ysates. The percentage copper-reacting nitrogen divided by 0.54 gives an ap- 
proximate percentage-degree of completion of hydrolysis. This factor is based 
on the amino acid composition of CS-1A fractionation products.” 

Results, summarized in Table II, show the percentages of copper-reacting 
nitrogen, the dialyzability, and the skin-reactivity of the final enzyme hydrol- 
ysates compard to control solutions. 

CS-13-Endo was digested by all four enzymes. Of the enzymes used alone, 
trypsin caused the most rapid and complete hydrolysis in seventy-two hours 
(curve T); the copper-reacting nitrogen was 23.8 per cent and the nitrogen 
dialyzed in twenty-four hours was 40.2 per cent. Digestion with trypsin for 
forty-eight hours followed by digestion with chymotrypsin for twenty-four 
hours or digestion in reverse order with these enzymes caused more hydrolysis 
than did hydrolysis for seventy-two hours with either enzyme used alone 
(curves T-Ch and Ch-T). The most hydrolysis was eaused by digestion with 
chymotrypsin for forty-eight hours followed by digestion with trypsin for 
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twenty-four hours. After this treatment the copper-reacting nitrogen was 27.8 
per cent and the nitrogen dialyzed was 56.5 per cent as compared to 25 per 
cent copper-reacting nitrogen and 50.6 per cent nitrogen dialyzed when the 
digestion was carried out in reverse order. 

Skin-reacting capacity of CS-13-Endo was destroyed by digestion with 
trypsin but slight activity remained after chymotrypsin digestion. The skin- 
reacting capacity of CS-13-Endo was destroyed by the combined action of tryp.- 
sin and chymotrypsin regardless of the order of their use. These results un- 
equivoeally confirm the conclusions from previous work that allergenic activity 
of CS-1A is caused by protein and not by an unrecognized nonprotein contam- 
inant. 
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PROTEOLYSIS OF COTTONSEED ALLERGEN 
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Fig. 1.—Relative rates and amounts of proteolysis of CS-13-Endo. 


Both pepsin and carboxypeptidase hydrolyzed CS-13-Endo to a lesser de- 
gree than did trypsin or chymotrypsin. The skin-reacting capacity was not 
destroyed nor apparently even diminished by either pepsin or carboxypepti- 
dase. A peptie digest was fractionated by dialysis. Fast- and slow-dialyzing 
fractions were obtained. The slow-dialyzing fraction was more skin-reactive 
than the fraction remaining inside the dialyzing membrane. This indicated 
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that the intact protein is not necessary for allergenic activity but that peptide 
bonds may be split by pepsin without destroying allergenic activity. However, 
this point must be investigated further before an unequivocal conclusion can 


be reached. 

In contrast, on dialysis of the carboxypeptidase digest, the fraction re- 
maining inside the membrane was more skin-reactive than the fractions which 
dialyzed. This is to be expected because in general carboxypeptidase splits 
amino acids from the ends of polypeptide chains whereas pepsin splits peptide 
bonds deeper within the peptide chain. 

The precipitinogenie capacities of the enzyme digests of CS-13-Endo were 
determined with the agar plate method of Ouchterlony,** ** using rabbit anti- 
serum from rabbits sensitized to CS-1A. Solutions containing 0.1 mg. of nitro- 
ven per milliliter were used for precipitin tests. Trypsin, chymotrypsin, and 
carboxypeptidase caused a decrease in the precipitinogenic capacity of the al- 
lergen but did not destroy it completely. Pepsin completely destroyed precipi- 
tinogenic capacity* as shown by the agar plate method, but the peptie digest 
gave a slightly positive precipitin reaction by the ring test. Reason for this 
discrepancy is not known. These results indicated the complexity of enzymic 
action in relation to precipitinogenie and skin-reactive properties of substrates 
and conditions of the experiment. It should be pointed out, as did Stull and 
Hampton,’® that varying experimental conditions or substrate preparations 
may give varying results because of the large number of possible split products 
that can result from substances as complex as proteins. Further fundamental 
studies along these lines are needed. 

The peptie digest of CS-13-Endo was antigenic as shown by its capacity to 
sensitize guinea pigs. The peptic digest retained 25 per cent of its capacity 
to induce contraction in sensitized guinea pig uteri as shown by the Schultz- 
Dale technique. No new specificity was detected in the peptic digest as shown 
by cross-neutralization tests with CS-13-Endo using Schultz-Dale tests. 

The observation that a skin-reactivity is retained by a dialyzable fragment 
of the pepsin digest of CS-13-Endo is of possible significance in relation to the 
absorption of ingested allergens. Freeman,?> Lewis and Grant,*® and, inde- 
pendently, M. Walzer?* *° first observed that ingested egg and fish allergens 
were absorbed into the circulatory system and were capable of inciting pas- 
sive transfer reactions in sensitized sites. It has been generally regarded that 
specific reaction of allergen in sensitized sites was a property of the unaltered 
allergen. The possibility was suggested by Spies, Chambers, Bernton, and 
Stevens”® that digestive enzymes might cause alteration of the cottonseed aller- 
gen without destroying its specific property of reacting with reagins. Positive 
passive transfer reactions were obtained with a fraction of the peptic digest 
of CS-13-Endo which had passed through a dialyzing membrane. But compari- 


*The precipitinogenic capacities of a peptic digest of CS-13-Endo and of CS-13-Endo 
were determined using the method of Ouchterlony as follows: The pH of each solution was 
adjusted to 6.9. Rabbit antiserum was prepared using CS-1A as antigen. Twofold serial 
dilutions were used in each series of tests. CS-13-Endo gave precipitin reaction in dilutions 
from 0.1 to 0.0007 mg./ml. of nitrogen. The peptic digest gave no precipitin reaction in 
dilutions from 3.2 to 0.0015 mg./ml. of nitrogen. 
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son of the passive transfer potency* of this fraction with that of CS-13-Endo 
was not sufficiently precise to eliminate conclusively the possibility that the 
reaction obtained with the dialyzable fraction was not due to some unchanged 
allergen in the peptic digest. That skin-reactivity is retained by a dialyzable 
fraction of the peptic digest supports the view that more highly diffusible, ac- 
tive fragments of allergen are produced in the stomach by pepsin or pepsin 
and gastric acidity in the first stages of digestion than existed in the original 
allergen. This may contribute to increasing the speed of absorption as shown 
by the rapidity with which passively sensitized sites are incited to reaction 
when allergen is ingested. It should be pointed out, however, that undialyzed 
CS-1A contains some allergen which is readily dialyzable. CS-13-Endo was 
used as substrate for the present studies to eliminate, as far as possible, this 
dialyzable portion of CS-1A. 


SUMMARY 


The effects of four crystalline enzymes were studied on CS-13-Endo, a 
purified fraction of CS-1A, the principal allergen of cottonseed. The enzymes 
were trypsin, chymotrypsin, pepsin, and carboxypeptidase. CS-13-Endo was 
digested by all of these enzymes. Skin-reacting capacity was destroyed by 
trypsin. Decreased activity remained after digestion with chymotrypsin. 
These results unequivocally show that allergenic activity is caused by protein 
and not by an unrecognized nonprotein contaminant in CS-13-Endo. Both 
pepsin and carboxypeptidase digested CS-13-Endo but to a lesser degree than 


did trypsin or chymotrypsin. The skin-reacting capacity was not destroyed 
by pepsin or carboxypeptidase. A dialyzable fraction of the pepsin digest was 
slightly more potent in skin-reactivity than the nondialyzable fraction. This 
indicated that the intact protein was not essential for allergenic activity. The 
peptic digest of CS-13-Endo was antigenic. No new specificity developed in 
the peptic digest. 
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SIGNIFICANCE OF CHANGES IN THE EXPIRATORY RATE 
OBSERVED DURING MEASUREMENT OF THE VITAL CAPACITY 
IN ASTHMA 


Francis C. Loweuu, M.D., ANp Irvine W. SCHILLER, M.D., Boston, Mass, 


ROLONGED expiration is a well-known feature of bronchial asthma and 

emphysema and it is readily demonstrated and measured with kymographic 
tracings obtained during performance of the vital capacity or by a timing 
device. The value of the vital capacity has been thereby greatly increased. 
Changes in the speed of expiration as well as the vital capacity were ob- 
served in the studies on the induction of asthmatic attacks with inhaled 
aerosols of allergenic extracts.1 Furthermore, among patients with pul- 
monary disease, the volume expired in the first second during the per- 
formance of the vital capacity has been shown to correlate well with the 
maximum breathing capacity.’ 

This report is a presentation and discussion of some of the features of 
the expiratory tracing obtained in normal and asthmatic subjects during the 
performance of the vital capacity. 


METHODS 


Vital capacities were done in the usual manner. The patient was in- 
structed to make a maximal inspiration and then to expire with maximal 
effort into a mouthpiece and tube (34 inch internal diameter) leading to a 
metal or plastic? water-type spirometer, the bell of which was attached by 
a thread or wire to a pen which recorded expiration on paper moved by <¢ 
kymograph. For normal subjects the paper was moved at a speed of 3.66 
em. per second but for patients with asthma or emphysema, the speed was 
usually reduced to 0.56 em. per second. The expiratory tracing obtained was 
a smooth curve. Varying effort during expiration, cough, or attempts to 
obtain additional air caused irregularities in the curve readily detected by 
inspection. Occasionally, oscillations of the water in the spirometer also 
caused irregularities. Administration of aerosols was carried out as deseribed 
elsewhere.’ 

RESULTS 


Fig. 1 illustrates the changes which took place in a patient with severe 
bronchial asthma who was treated over a period of eight days with cortisone 
by mouth. Each expiratory tracing shown was the greatest vital capacity 
and the most rapid expiratory rate selected from a number of attempts both 
before and after the administration of six inhalations of an aerosol of iso- 
propylarterenol 1:200 from a nebulizer. After receiving 500 mg. of cortisone 
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by mouth in the first twenty-four hours, the greatest of several vital capacities 
was 2,750 e.c. Upon receiving six inhalations of aerosol, the vital capacity 
rose to 3,220 ¢.c. Upon repeating the procedure the following day (total dose 
of cortisone, 500 mg.) the vital capacity was 2,900 ¢.c., rising to 3,970 c.c. 
after six inhalations of aerosol. Similar but more marked changes followed 
the administration of aerosol the third day (total dose of cortisone, 700 mg.). 


Change in Vital Capacity and Expiratory Tracing 
during Treatment with Cortisone 


TREATMENT STARTED 12-28-52 
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Fig. 1—Tracings made during measurement of the vital capacity before and after inhalation 
of isopropylarterenol in a patient under treatment with cortisone. 


Finally, after eight days of treatment (total dose of cortisone, 1,450 mg.), the 
vital capacity rose to 5,200 ¢.¢., a normal value. During the first three days 
of treatment and during a period when the vital capacity was increasing, the 
total time required for the expiration of air either increased or remained 
approximately the same, but decreased at the end of eight days of treatment 
even though the vital capacity was much greater. The volume of air expired 
within the first second increased markedly from the third to the eighth day 
of treatment. The per cent of the vital capacity expired in the first second 
changed little in the first two days of treatment, ranging from 40 per cent to 
50 per cent whether aerosol was given or not. On the third day there was a 
marked inerease in this figure and, on the eighth day, 71 per cent of the total 
volume was expired in the first second. 

Fig. 1 also shows an inereasing effect of isopropylarterenol on the vital 
capacity during the first three days of treatment. This indicates that the 
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degree of response to a drug may depend on the clinical status of the patient 
as well as on the effectiveness of the drug used, an important point in 
assessing the value of drugs by means of the vital capacity. 

Fig. 2 shows an expiratory tracing produced by a normal male with the 
paper moving approximately six times as fast as in Fig. 1. The vital capacity 
was 4,600 ¢.c. and the total time required to expire this volume was slightly 
under three seconds. The volume expired in the first second was 3,350 e.c. 
and the per cent expired in the first second was 72.8. The slope of a tangent 
drawn at any point on the curve will represent the speed of expiration at that 
instant. As can be readily seen, the speed of expiration, initially rapid, 
decreased throughout the expiratory effort. 


NORMAL VITAL CAPACITY & EXPIRATORY TRACING 
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Fig. 2.—The cut (D) in the right-hand portion of the figure illustrates how the per 
cent change in the rate of expiration may be determined graphically. The logarithmic scale 
on the left is the same as that of the ordinate of the semilogarithmic plot of the expiratory 


tracing A-B. Here, however, the cycle begins at 100. The scale on the right is obtained by 
subtracting the smaller numbers of the left-hand scale from 100. 


When, as shown by the graph in the right-hand portion of Fig. 2, the 
expiratory curve is plotted on graph paper with the time along the abscissa 
and the logarithm of the volume (expressed as that remaining to be expired) 
along the ordinate, the slope of the straight line obtained represents the rate 
of change in the speed of expiration. This can also be expressed as the per 
cent change per second in the speed of expiration, a figure which may be 
found by drawing a parallel to the straight line A-B starting from a point 
representing some multiple of 10 on the logarithmic scale (Fig. 2, D). It is 
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convenient to number this scale so that the per cent change may be read 
directly. The point where this parallel intersects a vertical line representing 
the elapse of one second gives the per cent change within this period of time. 
In this instance it is 75.5 per cent, slightly larger than the earlier figure 
found by measurement of the volume expired in the first second. The 
difference between the two figures is caused chiefly by inertia of the apparatus 
and air mass as expiration begins.* 

The line obtained by plotting the expiratory curve on semilogarithmic 
paper (Fig. 2) deviates from a straight line at both ends. At the beginning 
(A), this occurs because the maximum rate of expiration is not obtained at once 
because of inertia. The break in the line near the end of expiration may 
represent a real change in the manner in which air leaves the lung but may 
also be explained in part by the selection of the end of expiration as one 
coordinate. This may be incorrect for the curve with which we are dealing 
but will be disregarded for present purposes. 

Consideration of the plot of the expiratory tracing on semilogarithmic 
paper leads to the recognition of a further characteristic of the expiratory 
tracing, namely, that the rate of change in the speed of expiration is a 
measurement which is entirely independent of the vital capacity. This can 
be shown by treating that portion of the expiratory curve between B and C, 
representing 1,300 ¢.¢c., in a manner similar to that between A and C. The 
volume expired in the first second after B is 950 ¢.c¢., or 76 per cent of the 
total between B and C. Here the factor of inertia is again negligible as the 
apparatus is already in motion and indeed is slowing down, and therefore 
the figure is larger than that derived from the volume expired in the second 
immediately following the beginning of expiration. 

Were inertia of the apparatus and air mass eliminated and were all 
expiratory tracings similar to that shown in Fig. 2, the per cent expired in 
the first second and the per cent change per second in the expiratory speed 
would be identical. Furthermore, it would appear possible to derive this 
value from a generous segment of an expiratory curve. Neither a maximal 
inspiration nor a complete expiration, as done in the performance of a vital 
capacity, would be necessary. However, as will be shown, the expiratory 
tracing obtained from some patients with chronic pulmonary disease differs 
markedly with respect to the change in the speed of expiration from that 
shown in Fig. 2. 

Fig. 3 shows the result of plotting the expiratory curves from Fig. 1 
with semilogarithmic coordinates. Relatively straight lines were obtained 
from each of the three pairs and the last curve. Upon the administration of 
aerosol, however, the rate of change in the speed of expiration was signifi- 
cantly decreased in each instance after expiration had proceeded for one 
and one-half seconds or more. Although slow rates of change in the speed 
of expiration have been characteristic of the patients with chronic pulmonary 

*In certain instances, inertia as operated, again early in expiration, to distort the trac- 


ing in the other direction as well, by causing the rapidly moving bell temporarily to rise 
beyond a point representing the volume of air actually expired. 
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emphysema that we have studied, this decrease after the administration of q 
bronchodilator should not in itself be regarded as a measure of the patient’s 
disability because the vital capacity is indeed larger as is also the absolute 
speed of air flow. 


SEMILOGARITHMIC PLOT OF EXPIRATORY TRACINGS 
Treatment with Cortisone started 12-28-52 
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Fig. 3.—Tracings shown in Fig. 1 plotted on semilogarithmic coordinates. 
‘i ‘ne tae ane mers: plotted on semilogarithmic coordinates in the same manner 

The changes in the expiratory tracing which took place in the course of 
an induced asthmatic attack are shown in Fig. 4. The subject, S. F., was ¢ 
58-year-old white man who, sometime previously, had suffered a severe con- 
stitutional reaction with asthma and hives, occurring shortly after an intra- 
muscular injection of procaine penicillin? Tracing A was obtained at a 
time when he felt well and was symptom-free. Tracing B was obtained a few 
minutes later, after two inhalations of an aerosolized solution of penicillin G 
containing 10,000 units per milliliter. Tracing C was obtained a few minutes 
after five inhalations of aerosolized isopropylarterenol 1:200 had been given 
to relieve the mild induced asthmatic attack. It is clear that inhalation of 
penicillin caused a reduction in vital capacity and a slowing of the expiratory 
rate, and that inhalation of the second aerosol caused a return of the vital 
capacity to the previous level and an increase in the speed of expiration. The 
rather striking difference between expiratory tracings A and C, readily 
apparent on inspection of the two curves, cannot be appreciated by mere 
measurement of the totals or the volumes expired in the first second. 

The plot of eurve A and B on semilogarithmic paper (Fig. 4+) reveals 
that the change in the speed of expiration, though almost the same for the 
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two curves, was not constant throughout. After the expiration of 1,500 ¢.e. 


to 2,000 ¢.c. the rate of change decreased from approximately 45 per cent to 
approximately 20 per cent where it remained over a period of six seconds. 
However, after the administration of isopropylarterenol by aerosol, the rate 
of change was not only greater but was almost constant throughout expiration. 
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Fig. 4.—Left, Tracings made during measurement of the vital capacity before inhalation 
of an aerosol of penicillin (A), afterward (B), and then following inhalation of isopropylar- 
terenol (C). Right, The same tracings plotted on semilogarithmic coordinates. 


That the rate of change in the speed of expiration did not remain con- 
stant in eurves A and B (Fig. 4) during the first two seconds of expiration 
suggests that air was leaving some portions of the lung in a manner different 
from other portions, or that the lung was not homogeneous. One might infer, 
therefore, that in this instance the asthma was, to some degree at least, 
patchy in distribution. After inhalation of isopropylarterenol the “asthmatic 
patches” may have changed in a manner to conform with the rest of the 
lung. At the present time the significance of these changes must remain a 
matter for speculation. These findings strongly indicate, however, that in 
the interpretation of the vital capacity a complete expiratory tracing will give 
more information than any single measurement or index. 


SUMMARY 


Spirographie tracings obtained during the performance of vital capacities 
are discussed from the point of view of a number of artifacts and the possible 
significance of the manner in which the speed of expiration changes. The 
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rate of this change may be determined by plotting time on the abscissa and 
the logarithm of the volume remaining to be expired along the ordinate. 
Analysis of the curves obtained indicates : 


1. During foreed expiration air leaves the normal lung with a speed which 
changes (i.e., slows) at a constant or almost constant rate. 

2. The rate of change in the speed of expiration may vary during a single 
expiratory effort among patients with chronic lung disease depending on 
poorly understood intrapulmonary factors. 

3. In some patients with pulmonary disease, no single measurement or 
index derived from the so-called timed vital capacity can be regarded as 
truly representing the manner in which air is expired from the lungs. How- 
ever, this is readily recognized with a kymographic tracing made with the 
paper moving at the rate of 0.5 em. per second or more. 
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CHANGE IN THE RATE OF OXYGEN SATURATION OF THE 
ARTERIAL BLOOD ASSOCIATED WITH INDUCED 
ASTHMATIC ATTACKS 


Francis C. LOWELL, M.D., Invinc W. Scuiuuer, M.D., Mary T. Lyncu, M.D., 
AND ALICE LoweLL, M.D., Boston, Mass. 


HE following report describes attempts to determine how rapidly the 

arterial oxygen saturation rises upen inhalation of 100 per cent oxygen 
in asthmatic subjects experiencing varying degrees of asthma and having been 
purposely rendered hypoxic. The speed of this rise might provide an indica- 
tion of pulmonary efficiency. The procedure used was an adaptation of one 
deseribed by Fowler and Comroe' and again by Douglas and Edholm.? More 
recently a similar technique has been applied to the study of patients with 
pulmonary disease.® 

Two patients, both asthmatic, were selected for study because of the ease 
with which asthmatie attacks could be produced in them and because they 
were familiar with the procedure. 


METHODS 


With a noseclip in place, the subject breathed from a low-resistance valve 
assembly,* drawing gas from a meteorologie balloon of large capacity en- 


elosed in an airtight 50-gallon drum. The expired gas passed through a re- 
cording spirometer to enter the space between the wall of the balloon and 
that of the drum. Thus the subject breathed from an enclosed space from 
which the expired gas could not mix with that which he breathed and which, 
except for the spirometer, was rigid. A second drum identical with the first 
was coupled to it and 3-way valves so arranged as to permit abrupt change 
from one gas reservoir to another without disturbing the patient or inter- 
rupting the respiratory tracing. Changes in the oxygen saturation of the 
arterial blood were measured with a 2-channel CMR Millikan oximeter, the 
same earpiece being used throughout. The apparatus, the adjustment of the 
oximeter, and the arrangement for administering aerosols have been described 
elsewhere.* In the present study a continuous record of the oxygen satura- 
tion was obtained with a manually operated pointer, connected by a fine wire 
to a pen similar to that recording respiration, which was made to follow the 
light spot on the saturation seale of the galvanometer.t 

An experiment was carried out as follows. With the earpiece in place 
and after the ear thickness readings had become stable, the subject breathed 
100 per cent oxygen from one of the gas reservoirs for ten minutes, whereupon 
the light spot of the galvanometer was set at 100 per cent on the seale. After 
breathing air from the room for a few minutes, the subject breathed 10 per 
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cent oxygen from the other reservoir until the saturation fell to 85 per cent. 
At this point valves were turned so that the subject again breathed 100 per 
cent oxygen and continued to do so until the saturation reading showed no 
further change. The expiratory reserve volume, the inspiratory capacity, 
and the vital capacity were determined in the usual manner. 

The two subjects, both of whom were described briefly elsewhere,® had 
severe asthma with marked improvement under treatment with cortisone and 
both had evidence of pulmonary emphysema, of moderate degree in R. G. 
(Patient No. 10°) and of marked degree in R. D. (Patient No. 4°). Detailed 
information on R.D. is available in another report.°® 


R.G., 49 d Wh. — July 31, 1952 BRONCHIAL ASTHMA - Under treatment with CORTISONE 
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Fig. 1.—The effect of epinephrine on the rate of rise in oxygen saturation. 


RESULTS 


Fig. 1 shows the results of two tests done on R.G. Before the procedure was 
started the patient stated that he was almost free of asthma. After the ex- 
piratory reserve volume and vital capacity had been measured, the subject was 
given 10 per cent oxygen. The arterial saturation gradually fell during the 
period of exposure to the reduced oxygen concentration. After breathing 
the mixture for 4 minutes, 50 seconds, the saturation had fallen to approx- 
imately 85 per cent. Thereupon 100 per cent oxygen was given, the change 
being made abruptly. There followed a rapid rise in the saturation toward 
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100 per cent. The time required for this to rise from 90 per cent to 95 per 


cent was arbitrarily chosen as an index of the speed of the change. The lag 
of the galvanometer probably introduced some error in measuring the rate 
of increase in saturation especially when this was rapid. The galvanometer 
was critically damped and had a period of 4 seconds. Therefore, with a rising 
saturation, it would tend to record values less than the true values. How- 
ever, as the saturation was rising and the galvanometer was in motion at the 
time a value of 90 per cent was reached, the error introduced by the inertia 
of the galvanometer was decreased. It was also readily demonstrated that the 
light spot did not swing beyond the point at which it came to rest when the 
selector switch was moved from one position to the other and, therefore, at 
times when the galvanometer was declerating, inertia would not cause it to 
record a more rapid rise in saturation than that which was taking place. 

In the instance under consideration, the time required for the saturation 
to rise from 90 per cent to 95 per cent was 8.6 seconds. The average minute 
volume from the moment the valves were turned to admit 100 per cent oxygen, 
to the time when the saturation reached 95 per cent, was 12,900 ec. The 
change in the base line of the respiratory complexes during administration 
of 100 per cent oxygen can probably be explained by the rising water vapor 
content of the dry oxygen which had been placed in one of the barrels only 
a few minutes before. The change in mideapacity due to this factor is mark- 
edly diminished when the barrels are filled 15 to 20 minutes before the test is 
done, and may be completely eliminated by increasing this interval to sev- 
eral hours. 

The experiment shown in Fig. 1, B, which followed the first after the 
elapse of 45 minutes, illustrates the effect of 0.5 ¢.c. epinephrine 1:1000 given 
subcutaneously. Ten minutes after receiving the epinephrine, the expiratory 
reserve volume had increased by 190 ¢.c. and the vital capacity by over 700 
ec. Administration of 10 per cent oxygen was followed by a gradual fall in 
the oxygen saturation as in the previous instance, although the time required 
was somewhat longer (6 minutes, 50 seconds) and a saturation of 85 per cent 
was not quite attained. As the minute volume during this period was approx- 
imately the same as in the corresponding period in the previous experiment, 
the greater time suggests that epinephrine had favorably influenced pulmonary 
efficiency. Upon the administration of 100 per cent oxygen, 4.6 seconds were 
required for the saturation to rise from 90 per cent to 95 per cent even though 
the minute volume immediately following the change to 100 per cent oxygen 
was slightly less than in the corresponding period in the earlier test. 

A second pair of experiments in the same patient is shown in Fig. 2. On 
this oceasion the initial expiratory reserve volume was 310 ¢.c. and the vital 
capacity was 2,910 e.c. without medication. Ten per cent and then 100 per cent 
oxygen was given as in the previous experiment and the time required for 
the saturation to rise from 90 per cent to 95 per cent was 4.9 seconds. The 
increased speed in saturation compared with that observed in Test A, Fig. 1, 
correlates well with the larger expiratory reserve volume and vital capacity 
at the time of the second test (Fig. 2, A) and oeceurred even though the minute . 
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volume here was 8,800 ¢.c. as compared with 12,900 ¢.c. in Test A, Fig. 1 dur. 
ing the period immediately following the administration of 100 per cent oxy- 
gen. The relative apnea that followed the administration of 100 per cent 
oxygen also suggests that during the hypoxie stimulus to respiration while 
breathing 10 per cent oxygen, excessive excretion of carbon dioxide had 
oceurred. 

R.G., 49 d Wh.— Sept. 24, 1952 BRONCHIAL ASTHMA - Under treatment with CORTISONE 
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Fig. 2.—The effect of an induced asthmatic attack on the rate of rise in oxygen saturation in 
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Fig. 2, B, shows the change which was induced by the administration of 
an aerosol of histamine.* This was given during the period when the patient 
was breathing 10 per cent oxygen and the rise in the mideapacity and the 
temporary decrease in the tidal volume are clearly shown. Shortly after this 
change had taken place, the saturation reached 85 per cent. Upon the ad- 
ministration of 100 per cent oxygen, 14 seconds were required for the sat- 
uration to rise from 90 per cent to 95 per cent. Measurement of the ex- 
piratory reserve volume and the vital capacity immediately after this showed 
that these were markedly reduced, and a few minutes later the administration 
of an aerosol of isopropylarterenol resulted in a lowering of the mideapacity. 
The patient stated that he experienced moderate respiratory difficulty during 
this test. As in the tests shown in Fig. 1, the change in the rate of saturation 
varied in a manner consistent with the observed measurements of expiratory 
reserve volume and vital capacity. 


*Made with a solution containing 20 mg. of histamine acid phosphate per cubic centimeter. 
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Fig. 3 shows the results of three tests done in another subject, R. D., 
likewise an asthmatic receiving cortisone. 

In the first test (Fig. 3, A), the time required for the saturation to rise 
from 90 per cent to 95 per cent was 7.1 seconds. Immediately following this 
the expiratory reserve volume was observed to be 950 ¢.c. and the vital 
capacity 2,180 ¢.c. The patient was then given an aerosol of oak pollen ex- 
tract in an attempt to produce an asthmatic attack. Perhaps because the 
patient, who was believed to be clinically sensitive to oak pollen on the basis 
of history and skin tests, had received a prolonged course of injections of 
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Fig. 3.—The effect of an induced asthmatic on on tahe rate of rise in oxygen saturation in 
allergenic extracts including oak pollen, no significant change occurred when 
the aerosol was given and, upon receiving 100 per cent oxygen, 6.3 seconds 
were required for the saturation to rise from 90 per cent to 95 per cent, a 
more rapid rise than on the first occasion. The expiratory reserve volume 
and the vital capacity measured immediately afterward were 1,000 ¢.c. and 
2,050 ¢.¢., respectively, and approximately the same figures were obtained 
about a half-hour later before the third test. On this oceasion (Fig. 3, C), 
an aerosol of histamine was administered during inhalation of 10 per cent oxy- 
gen and a very severe attack of asthma was induced, an attack which the 
patient barely tolerated without interrupting the experiment. Upon receiv- 
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ing 100 per cent oxygen the saturation rose very slowly, requiring 63.5 see. 
onds to rise from 90 per cent to 95 per cent. The administration of an aerosol 
of isopropylarterenol on three occasions in a brief space of time gave rela- 
tively little relief. In view of the rising oxygen saturation it is clear that 
hypoxia was not a factor in the respiratory distress which was so prominent 
during this attack. At the end of this test the expiratory reserve volume was 
760 ¢.e. and the vital capacity was measured as 1,200 ¢.c. However, this last 
figure is in doubt because the supply of oxygen was exhausted immediately 
following this measurement. The patient stated afterward that he experienced 
no difficulty in obtaining sufficient air for measurement of the vital capacity 
and, as he was familiar with this type of test, we are inclined to assume that 
the measurement was valid. 


DISCUSSION 


Wide experience with the vital capacity and its subdivisions in patients 
with bronchial asthma has shown that these are markedly influenced by the 
degree of asthma whether spontaneous or induced. However, such measure- 
ments do not give an indication of the manner in which asthma influences the 
exchange of gases within the lung. Measurement of the rate at which the 
arterial oxygen saturation rises upon administration of 100 per cent oxy- 
gen to subjects purposely rendered hypoxie was selected for this purpose. 
Among 11 individuals with supposedly normal pulmonary function, the time 
required for the arterial saturation, as measured by the oximeter, to rise from 
90 per cent to 95 per cent was consistently less than 6 seconds. In 15 patients 
with asthma, emphysema, or both, the time required varied from 4 seconds 
to 20 seconds. Those patients with the most marked respiratory disability 
required the longer periods and this was especially true of those with emphy- 
sema. 

The results of the present study show that in the two subjects studied, 
changes in the rate at which induced hypoxia was relieved with 100 per cent 
oxygen could be readily influenced by measures designed to alter the amount 
of asthma present. A reduction in minute volume which may be transient 
commonly occurs during the induced asthmatic attack and in the second 
subject this may have been an important factor contributing to the marked 
prolongation of the time required for the saturation to rise (Fig. 3, C). How- 
ever, as shown in Fig. 2, B, the reduction in minute volume was transient and, 
at the time the saturation was ri8ing from 90 per cent to 95 per cent, the 
minute volume was greater than that recorded in the same interval in the test 
done before histamine was given and when the time required for the satura- 
tion to rise was less (Fig. 1, A). A similar lack of correlation between the 
minute volume and the time required for the saturation to rise is seen in the 
test done with epinephrine (Fig. 1). Other factors which may influence the 
rate of saturation are: (1) a change in the functional residual capacity; (2) a 
change in the manner in which the inspired gas is distributed within the lung; 
(3) a change in the blood-gas barrier. An increase in the functional residual ea- 
pacity as shown in Figs. 2, B and 3, C is well known to occur in asthma and 
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might cause some delay in saturation. Uneven distribution of the inspired gas 
within the lung is known to be present in asthma complicated by varying de- 
grees of emphysema,’ but the contribution made by asthma alone to this ab- 
normality remains to be determined. It would appear that, in the present 
study, such changes in distribution would satisfactorily account for alterations 
in the rate of saturation induced by varying the degree of asthma. There is no 
evidence to indicate that changes in the blood-gas barrier are associated with 
various degrees of asthma. 

The results indicate that spontaneous asthma of minimal degree or in- 
duced asthmatic attacks, even when unassociated with more than moderate 
respiratory discomfort (Fig. 2, B), entail a measurable decrease in pulmonary 
efficiency as determined by the procedure described. Furthermore, these re- 
sults, as well as earlier observations,‘ indicate that although the increased 
respiratory effort during asthma may bring about what would appear to be 
an adequate minute volume, this may not be sufficient to compensate for 
changes occurring in the lung which interfere with the exchange of gas. This 
may explain the common discrepancy between the degree of the patient’s dis- 
comfort and the apparent adequacy of ventilation as judged by bedside ob- 
servation. 

SUMMARY 


The rate at which the blood of asthmatie subjects, purposely rendered 
hypoxie, became saturated upon breathing 100 per cent oxygen was deter- 


mined using the Millikan oximeter. <A continuous record of respiration was 
obtained by having the subjects breathe in a closed system with spirometer 
and kymograph. The findings indicate that information concerning the fune- 
tional state of the lungs may be obtained by this means. The rate of satura- 
tion was readily modified by varying the degree of asthma with epinephrine 
injected subeutaneously or with aerosolized histamine. 
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AN EVALUATION OF TREATMENT OF RAGWEED-SENSITIVE 
PATIENTS WITH ADRENOCORTICOTROPIC 
HORMONE IN GELATIN* 


JEAN Roy, M.D., Ropert A. Cooke, M.D., AND WILLIAM B. SHERMAN, M.D. 
New York, N. Y. 


REVIOUS studies have shown the value of adrenocorticotropic hormone 

and cortisone in the treatment of ragweed-sensitive patients.» ? The pur- 
pose of this article was to study the effects of a single dose of a slowly ad- 
sorbed preparation of adrenocorticotropie hormone in fluid gelatin. 

The effect of this hormone agent in the treatment of 20 ambulatory pa- 
tients with ragweed hay fever and pollen asthma living in New York City or 
environs forms the basis of this report. The group comprised 9 male and 11 
female patients; age at time of treatment varied from 12 to 55 years, with 138 
of this group less than 40 years of age. The majority of the patients gave a 
positive family history of allergic manifestations. Members of the group gave 
histories of hay fever during the ragweed season for periods of from 1 to 47 
years, and the diagnosis was confirmed by positive intradermal tests with rag- 
weed extracts. Eight patients of the group also gave a history of seasonal 
(ragweed pollen) asthma. With respect to previous treatment, 4 patients 
had never received any pollen extract therapy, and 4 others had not received 
any injections for at least two years. The 12 remaining patients had received 
preseasonal or perennial therapy. 

Indications for the use of corticotropin in gelatin in pollen-sensitive pa- 
tients may be listed as follows: (1) those who present themselves too late for 
adequate preseasonal therapy, (2) those who are exquisitely sensitive to and 
do not tolerate adequate doses of ragweed extract, and (3) those who receive 
the usual injection treatment in adequate dosage but do not show satisfactory 
clinical improvement. 


Plan of Therapy.—lIt was arbitrarily decided to give a single intramuscu- 
lar injection of 40 mg. (or 40 Armour units) of H.P. Acthar Gel daily to each 
patient. The number of injections given to each patient varied from two to 
nineteen. It depended upon their degree of promptness of clinical improve- 
ment, the lack of cooperation of the patient, and undesirable severe side effects 
which occurred in 3 patients. As a control, injections of buffered saline solu- 
tion were substituted for corticotropin gel for varying periods of time in 4 
patients (Figs. 1 and 2). 


Evaluation of Therapy—tThe patients were divided into two groups. 
Group A eomprised 12 patients with coryzal symptoms only; Group B, 8 
patients with both coryza and asthma. A careful record of signs and symp- 

From The Institute of Allergy, The Roosevelt Hospital. 
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*Highly purified adrenocorticotropic hormone in fluid gelatin (H. P. Acthar Gel) was sup- 
plied by The Armour Laboratories, Chicago, II]. 
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toms was kept for each patient during the period of observation. With two 
exceptions, this extended from the beginning of corticotropin injections until 
the end of the pollen season. The course of symptoms and clinical signs pre- 
sented by each patient was arbitrarily graded from zero to 4 plus, as plotted 
on the accompanying Figs. 1 and 2. 
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A « Injection of H.P. Acthar Gel, 40 me. 
B - Injection of buffered saline. 
Cc - Cortone. 


: Fig. 1.—Individual curves of symptoms and signs of hay fever cases graded from 0 to 4 
plus. 


Group A: 0 Complete freedom of subjective complaints. 
+ Stuffiness of nose; occasional sneezing and nasal mucoid discharge. 
++ Mild itching sensation of nese, throat, and eyes; mild sneezing and nasal 
mucoid discharge. 


+++ Same as ++ from mild to moderate degree; edema of nasal mucosa; hyper- 
emia of throat. 


++++ Same as +++ from moderate to a marked degree. 
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Group B: Plotted for asthma as follows: 

1 Complete freedom of asthmatic symptoms. 

+ Oceasional mild wheezing. 

++ Mild wheezing on exertion mostly; mild respiratory sibilants. 

+++ Mild to moderate persistent wheezing and dyspnea; presence of asthmatic 

chest signs. 
Moderate to marked persisent wheezing and dyspnea; presence of asthmatic 
chest signs; physical activities limited. 
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Fig. 2.—Individual curves of symptoms and signs of hay fever and pollen asthma cases graded 
from 0 to 4 plus. 


Because of the small size of the group of patients studied no definitive con- 
clusions can be reached though some interesting observations may be noted. 
The immediate response to corticotropin therapy appeared to be independent 
of age, sex, duration of disease, previous specific therapy, degree of hyper- 
sensitivity, or pollen count. There was a marked improvement in all patients 
within forty-eight hours after treatment was started. The majority of pa- 
tients were asymptomatic after 4 or 5 successive daily injections. Most of the 
patients who had previously been treated with corticotropin were asymp- 
tomatic during the last peak (September 15 and 16) in the pollen count with- 
out any additional therapy. 
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Six patients of the rhinitis group (Group A) remained practically free 
of symptoms for the rest of the ragweed season after cessation of therapy. 
One had probably insufficient therapy and was never asymptomatic. Two had 
to be discarded because of insufficient follow-up and institution of cortisone 
therapy. The remaining 3 had recurrences of hay fever symptoms, but one 
responded very well to a second course of therapy (Fig. 1). The cases with 
hay fever and asthma appeared slightly more resistant to the action of hor- 
mone therapy and showed a greater incidence of recurrences (Fig. 2). 

Side effects were noted in 10 patients, but in only 3 cases did therapy have 
to be discontinued (Case 5, Fig. 1, and Cases 1 and 6, Fig. 2). All side ef- 
fects were temporary and disappeared promptly after cessation of therapy. 
Because of their subjective character, side effects were difficult to evaluate ex- 
cept in one patient who developed edema of both upper and lower extremities. 
They may be listed by order of frequency as shown in Table I. No patient 


TABLE I 








SIDE EFFECTS NUMBER OF PATIENTS 


Flushing of face 
Slight headache 
General weakness 
Insomnia 

Nausea 

Dizziness 
Lightheaded 
Abdominal pain 
Soreness in bones 
Acne of face 
Edema of extremities 
Dryness of throat 
Cardiac palpitation 
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complained of pain at the site of injection nor was any objective local reaction 
noted. 


CONCLUSIONS 


The clinical response of ambulatory patients with ragweed hay fever and 
asthma to corticotropin in gelatin has been studied. 

In the group of 20 patients studied, it appeared to be an effective form 
of symptomatic therapy under the conditions designated. 

In eases where side effects occurred they were temporary and disappeared 
promptly when therapy was discontinued. 

The indications for the use of corticotropin gel are discussed and may be 
summarized: (1) patients who present themselves too late for specific 
therapy, (2) patients who do not tolerate pollen therapy, and (3) patients who 
do not respond satisfactorily to the usual treatment with pollen extract. 
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PROLONGED AMBULATORY USE OF CORTISONE AND ACTH FOR 
BRONCHIAL ASTHMA AND OTHER ALLERGIES 


H. Haroup GELFAND, M.D., New York, N. Y. 


HE beneficial effects of cortisone and the adrenocorticotropic hormone 

(ACTH) in bronchial asthma, hay fever, urticaria, atopic dermatitis, and 
contact dermatitis in large series of cases) * ** 1% 1*;15 have confirmed the 
findings of early investigators. The remarkable results produced by these 
hormones have not yet been adequately explained immunologically. It may 
be that they interfere with antigen-antibody union or alter the cell reaction so 
as to prevent the release of histamine. But whatever the mechanism, the 
clinical relief following their use is definite, and at times even dramatic. 

The purpose of this paper is to report the results obtained from prolonged 
administration of cortisone and ACTH in a large group of ambulatory patients 
with bronchial asthma and allied allergies. The study was undertaken in 
order to explore the following questions: (1) whether the action of the hor- 
mones is direct and therefore specific; (2) whether prolonged treatment can 
be tolerated by allergic patients; (3) whether routine use in ambulatory 
patients is practical; and (4) whether it benefits the condition sufficiently to 
justify its continuation over long periods of time. 

During the study we developed a therapeutic regimen in which cortisone 
and ACTH were given in combination in a manner to be deseribed. This ap- 
peared to produce optimum results in a large number of ambulatory patients 
both in the allergy clinies and in our office practice. No attempt will be made 
here to record all the cases treated; the protocol and case histories which will 
be presented cover only a small number of typical eases, eighteen of bronchial 
asthma and nine of allergie dermatitis. 


PLAN OF STUDY 


Most of the patients selected fer hormonal treatment were suffering from 
severe allergic diseases which had persisted over a period of years and had re- 
sisted conventional methods of therapy. Therefore we decided to employ this 
new clinical approach, using cortisone orally in the form of Cortone* tablets 
or ACTH intramuscularly. For the past eighteen months we have been giving 
the two hormones in combination. The patients were started on cortisone and 
the dosage was gradually reduced as improvement appeared. ACTH was given 
about twice a week, either to strengthen the beneficial effects of cortisone or 
during the tapering-off period when a maintenance level was being determined. 
Once established, the maintenance dosage was continued for long periods of time. 

From the Departments of Medicine and Allergy, Gouverneur Hospital, New York, N. Y. 

Read before the monthly clinical staff meeting of Gouverneur Hospital on May 20, 1952. 

Received for publication April 10, 1953. 


*Cortone is the trade name adopted by Merck and Company, Inc., .manufacturers of 
cortisone. 
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ACTH was injected in the form of a gel, when this beeame available, as a means 
of prolonging the hormonal action. In a few of the cases to be presented, 
cortisone was given by intramuscular injection, and in a few others ACTH was 
used alone. During hormonal therapy standard measures were continued and 
the search for specific allergens carried on where indicated. 


In order to observe any untoward effects of the hormones, we examined 
each patient at least three times a week for weight gain, periorbital edema, or 


edema of the face. The urine was tested for sugar at regular intervals. The 
blood pressure was checked two or three times a week. These patients were 
asked to follow the pattern of low sodium intake, but were not restricted to ab- 
solute figures. There was no need for the addition of potassium. There were 
no clinical symptoms of possible potassium deficiency. The screening procedure 
used in the selection of proper cases for hormonal therapy was as stated 
previously: patients suffering from severe allergic diseases which had persisted 
over a period of years and had resisted conventional methods of therapy and 
patients suffering from the severe intractable form of asthma or the severe acute 
phase of allergic dermatitis who were not financially prepared for hospitaliza- 
tion, or cases where a hospital bed was not available at the time. Thus, to help 
carry the patient over the acute phases of the bronchial asthma or the acute 
phase of the dermatitis we employed this new clinical approach. 
DOSAGE 

For severe cases of bronchial asthma or dermatitis, it was found that an 
initial dosage of cortisone of 200 mg. daily was required for the first few 
days. Upon improvement this was stepped down to 100, 75, 50, and 25 mg., 
with a final maintenance dosage as low as would keep the patient symptom- 
free, usually 12.5 mg. daily or every other day, accompanied by 10 or 20 units 
of ACTH gel once or twice a week. Less severe cases responded well to initial 
daily doses of 100 or even 75 mg. of cortisone, reduced gradually to a low 
maintenance dose of 12.5 every two or three days, usually with but sometimes 
without the addition of ACTH gel. However, we believe that optimum re- 
sults are obtained by giving 10, 20, or 40 units of the gel once or twice a week 
during the tapering-off period. 


SIDE REACTIONS 


This method of using relatively low doses gradually decreased and supple- 
mented with ACTH appears to reduce the incidence of side reactions. No single 
instance of Cushing’s syndrome occurred in this series. Two patients gained 
some weight but showed no evidence of fluid retention; their general symp- 
tomatic improvement and feeling of well-being led to increased appetite and 
consequent weight gain. One of these (not listed here) also had a rise in blood 
pressure during treatment, but it never reached dangerous levels and reverted 
to normal when the hormones were withdrawn. In two cases treatment was dis- 
continued because of exacerbation of pre-existing illness: one patient with 
‘ardiae disease (Case 17) developed active symptoms, and one with a dormant 
psychosis (Case 25) suffered a flare-up. Sugar showed in the urine of one 
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patient (Case 27) as a direct result of cortisone, and the hormone was with. 
drawn for this reason. Other reactions were mild and infrequent, consisting 
of sweating, slight numbness and tingling of the extremities, abdominal dis. 
tention, nervous tension, palpitation, and hot flashes. 

Most of the patients have now been on hormonal therapy for nearly two 
years and are being continued on low doses where necessary. If weakness sets 
in or if hypopotassemia is feared, the patients are either denied the hormones or 
are given potassium chloride orally. However, no instance of proved potassium 
depletion has thus far been observed in this series. 


THERAPEUTIC RESULTS 


In the larger series of patients treated, the therapeutic results of the two 
hormones were extremely gratifying, especially when they were used in conjune- 
tion as described. In the twenty-seven cases presented here, it will be seen that 
the vast majority were rapidly relieved of symptoms and that recurrences also 
responded well when they appeared. Since the symptomatic improvement was 
evident clinically, there was no need for vital capacity or other studies for 
corroboration. 

Of the eighteen patients with bronchial asthma, only one (Case 14) failed 
to show any considerable improvement. In two (Cases 11 and 13), the patients 
were for various reasons unable to remain under continuous treatment: one of 


these (Case 11) had made a poor response to cortisone but improved with 
ACTH; the other (Case 13), who had multiple sensitivities, responded well to 
cortisone both in a first course and in the treatment of a recurrence, but failed 


thereafter to take the hormone regularly, so that final results were considered 
only fair. 


All of the nine cases of allergic dermatitis cleared up in a highly satisfactory 
manner under treatment. Most of the conditions were very severe and pro- 
tracted. One patient (Case 20), who was sensitive to a number of foods, had 
urticaria and angioedema, which responded to the first 100 mg. of oral cortisone. 
Another (Case 21) had widespread contact dermatitis and urticaria due to 
multiple contactants and ingestants, and required prolonged treatment for the 
original lesions and for two recurrences, but was finally relieved of symptoms, 
and keeps well on a low maintenance dosage. A cosmetician (Case 19), sensitive 
to many substances encountered in-her work, responded rapidly to cortisone alone 
and has been able to carry on with her job. Two of the patients with allergic 
dermatitis also had asthma, and both conditions improved under treatment. All 
of the patients who were able to continue with hormonal therapy are keeping 
well either by means of maintenance doses or by retreatment of recurrences as 
they appear. 

ASTHMA 


The patients in this group ranged in age from 12 to 70 years and had 
suffered from some form of allergy for two to twenty-five years. The etiology 
varied as follows: (1) sensitization to inhalants, foods, drugs, or bacteria; (2) 
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secondary to infection in sinuses, teeth, or tonsils; (3) combined causes; and (4) 
unknown. Most of the patients had failed to respond satisfactorily to standard 
treatment before hormonal therapy was begun. 

As a rule, before the hormones were started, the patients were given a 
thorough physical examination including x-ray examination of the chest, sinuses, 
and teeth and transillumination of the sinuses. Purulent material, when present, 
was removed from the nose, pharynx, tonsils, and sinuses and studied both 
microscopically and by culture. Autogenous vaccines were prepared and intro- 
duced into the therapy when indicated. Intracutaneous tests for sensitivity were 
completed. Food elimination tests by food, diary, and other methods were 
given in cases of food allergy. On the basis of the findings, patients were asked 
to change their environment or diet, and immunization procedures were started. 
If they failed to respond to these measures, hormonal therapy was instituted. 


CASE REPORTS 
The results of treatment in the eighteen cases are shown in Table I, but 


certain representative histories will be given in greater detail. 


Case 3.—S. B., a 40-year-old woman, had had severe asthma for two years. Etiology 
included various foods and inhalants. Cortisone (Cortone Inpectable) was given intra- 
muscularly, beginning in January, 1951, in a daily dosage of 100 mg. for four days, 75 
mg. for three days, and 50 mg. for two days. After nine days of treatment the patient was 
sufficiently improved to be put on a maintenance regime of 25 mg. daily for seventeen 
days, then three times a week, then twice a week. After two and one-half weeks of 
treatment she began to feel definite relief of symptoms. The course covered nearly four 
months, and was then ended. 

Symptoms recurred after a lapse of five and one-half months and treatment was re- 
instituted in October, 1951, with oral cortisone in a daily dosage of 100 mg. for three days, 
75 mg. for two days, 50 mg. for two days, and 25 mg. for fourteen days. The tapering-off 
dosage was supplemented toward the end by 10 units of ACTH gel injected twice a week. 
Immunization therapy against dust, feathers, and several pollens was given concomitantly. 
No side reactions occurred and there was complete relief of symptoms. When last seen 
in December, 1952, the patient was doing well. 


CasE 4.—M. H. was a woman 44 years old. The duration of asthma was thirteen years. 
Etiology included various pollens, dusts, and foods. Cortone Injectable was begun in 
January, 1951, on the following schedule: first week, a total of 500 mg. in divided doses; 
second week, 200 mg.; third week, 200 mg.; fourth and fifth weeks, 100 mg. weekly. After 
receiving a grand total of 1,025 mg., the patient was sufficiently improved to be put on a 
maintenance dosage of 25 mg. three times a week. 

She did well until January, 1952, when the asthma returned. Oral cortisone was then 
begun in a daily dosage of 100 mg. for four days, 75 mg. for three days, 50 mg. for two 
days, and 25 mg. for fifteen days, reaching a total of 1,100 mg. At this time the patient 
felt completely relieved. She was placed on a decreasing maintenance dosage of 75 mg. 
per week for two weeks, then 50 mg. per week. Immunization therapy also was given. 
The results were good. It was gratifying to note that this prolonged administration of 
hormones produced no untoward reactions. 


CASE 5.*—N. N., a man of 33, had intractable pollen asthma of nineteen years’ dura- 
tion, due to grass and ragweed pollens. Oral cortisone was begun in May, 1952, in a 


_——_. 


“It should be stated that the patients in Cases 5. 11, and 14 referred to in this article, 
who were treated with the corticosteroids, also received the usual standard measure of 
hyposensitization therapy with the allergens to which they were found sensitive. These 
oe were also regularly instructed to avoid contact with, or the ingestion of, known 
allergens 
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daily dosage of 100 mg. for one week, 75 mg. the next week, then 50 mg. for two weeks 
supplemented by ACTH gel, 20 units twice a week. Since the maintenance dose of 
cortisone proved inadequate, it was raised to 75 mg. daily. The patient began to improve 
after he had received the first 200 mg. of Cortone, and he finally became symptom-free, 
Side reactions noted were tingling of the tongue, palate, and fingers, with slight numb- 
ness, slight palpitation of the heart, and hot flushes caused by large doses of cortisone, 
At present while in the city the patient feels comfortable; when planning a trip to the 
country in the height of the pollen season, he asks for a supplementary injection of ACTH 
gel. Twenty units affords protection under exposure for twenty-four to thirty-six hours, 
and 40 units for forty-eight hours. 


CasE 7.—C. C., a girl of 12, had suffered with asthma from infaney which was 
accompanied by recurrent attacks of eczema, due to inhalants (dust, pollens, feathers, 
wool, tobacco) and ingestants (eggs, liver, fish). Oral cortisone was begun in April, 1952, 
with 50 mg. daily for two days, and 12.5 mg. for three days, then 12.5 mg. every other day 
as a maintenance dose; desensitization was given concurrently with complete relief of the 


asthma. (The eczema responded later, as recorded in Case 22.) There were no side re- 
actions. 


CasE 11.—M. N., a 16-year-old girl, had had intractable bronchial asthma for seven 
years due to inhalants (kapok, dust) and ingestants (spices, fried foods). This patient 
was at first hospitalized and given cortisone for three weeks with only slight benefit, but 
she responded well to daily injections of ACTH for ten days. Symptoms returned after 
ACTH was discontinued. Offi¢e treatment was begun in January, 1951, with oral cortisone. 
A total of 425 mg. given over a period of thirteen days produced no satisfactory improve- 
ment. The patient was unable to afford ACTH, and treatment was discontinued. She 
later moved to Arizona, where she did well. The results of therapy were excellent with 
ACTH, poor with cortisone. A side reaction was sweating after cortisone. 


CasE 14.—M. G., a man 49 years old, had had pollen asthma persisting for twenty-five 
years. Cortone tablets were administered in a dosage of 200 mg. daily for two weeks. 
After he had received 800 mg., the patient seemed to feel some improvement. For the 
next two weeks the daily doses were 100 mg. and 75 mg., respectively. The results in 
this case were poor, and the complication of abdominal distention was encountered. 


ALLERGIC DERMATITIS 


Exeept for one girl 12 years old, all of these patients were adults in early 
or middle life, the oldest being 59 years. Their lesions usually were due to 
multiple sensitivities and had persisted, often with remissions, for periods of 
two months to fifteen years. The etiology included inhalants, ingestants, and 
contactants. Two of the patients (Cases 22 and 26) were also suffering from 
asthma. Previous treatment had+failed to control the symptoms to any satis- 
factory degree. As noted before, hormonal therapy gave good to excellent 
results in all of the cases, although it had to be discontinued, after notable re- 
lief had been obtained, in two patients because of untoward reactions. 


CASE REPORTS 


The nine eases are summarized in Table II, and some of them are described 
in detail because of special interest. 


CasE 19.—S. P. was a woman 46 years old, with contact dermatitis of eight years’ 
duration due to tragacanth, gum arabic, and Roux hair dye, which she used in her work as 


9 CASES TREATED WITH CORTISONE AND/OoR ACTH 


DERMATITIS. 


ALLERGIC 


TABLE II. 
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cosmetician. Cortone Injectable was given in a dosage of 25 mg. daily for one week (total 
350 mg.); oral cortisone was given at the rate of 25 mg. four times a day for four days, 
then three times a day for three days, then twice a day for two days. On a final maintenance 
dose of 12.5 mg. per day, the symptoms have been completely controlled. The patient has 
continued at her job, advoiding as much as possible direct contact with the specific irritants, 
The results were excellent and there were no side reactions. 


CASE 21.*—F. W., a 60-year-old woman, suffered from contact dermatitis and urticaria 
involving elbows, thighs, hips, and vagina, accompanied by rectal and vaginal pruritus, 
Etiology included contactants (perfume, wool, nylon) and ingestants (barbiturates, chocolate), 
The condition had persisted for six months and was intractable to standard treatment. In 
January, 1951, cortisone was given by injection in daily doses of 200 mg. for three days, 
150 mg. for three days, 100 mg. for seven days, and 80 mg. for seven days. By the twelfth 
day of treatment the symptoms had disappeared. There was a recurrence about one year 
later (February, 1952), and 25 mg. of oral cortisone was administered twice daily for 
two weeks, then once a day for two weeks, followed by 12.5 mg. daily for three months. 
After a total of 1,612 mg. (1.6 Gm.) had been given, there was a complete resolution of 
all the lesions. On a second recurrence, ACTH gel, 40 units per week, was given in con- 
junction with 100 mg. of cortisone daily for three weeks. ACTH was then stopped and 
cortisone continued at the rate of 75 mg. daily for seven days. Following this, the 
patient was put on a maintenance dosage of 25 mg. per day and remained symptom-free. 
When last examined in January, 1953, she was keeping well without the hormones. There 
were no side reactions, despite prolonged treatment. 


DISCUSSION 


In view of the favorable results from hormonal therapy reported by many 


investigators, the question arises—how are these results accomplished? What is 
the mechanism of action of cortisone and ACTH in allergie disease? Is the 
immunologic mechanism altered? Are the antibodies changed? Is the positive 
skin reaction abolished, or the histamine reaction? These matters have been 
explored with the following results: 


1. The direct skin reactions to inhalants remain the same after hormonal 
therapy. Some observers have reported a slight reduction of the wheal, but one 
so slight as to be almost imperceptible, and no change in the skin response to 
histamine.” * ® 14) 15 

2. The passive transfer findings remain the same.* '° 

3. The greatest change is in the tissue that shows the greatest malfunction. 

Cooke and his associates observed one definitive change in cases of bronchial 
asthma by electrophoretic studies,, namely, an alteration in the albumin and 
globulin serum fractions.‘ In intractable asthma their studies indicated a 
definite deviation from the normal pattern: serum albumin becomes low; alpha 
1 and alpha 2 globulin rise and later return to normal; the beta globulin 
fraction remains around normal; and gamma globulin first rises and then returns 
to normal. The total protein does not change. There is no change in cell 
volume. When hormonal therapy is given and the patient improves clinically, a 
return to the normal pattern is evidenced by this method. 


*It should also be stated here that Case 21 while being treated with Cortisone and 
ACTH as described in the text was also followed and treated carefully with regard to the 
allergens to which this patient was found sensitive. Thus avoidance measures and actual 
hyposensitization therapy were strictly adhered to. 
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Further serologic studies by this group® have been made on patients with 
chronic infectious asthma and intrinsic dermatitis, using chemical and electro- 
phoretic techniques. The patterns in many sera have shown a distinetly ab- 
normal distribution ot the various protein fractions, albumin, alpha 1, alpha 2, 
and beta and gamma globulins. This group further suggests that ‘*these 
changes are not the result of the allergic state per se, but apparently are 
related directly or indirectly to the chronie underlying infection, since similar 
alterations of protein distribution are found in such chronic nonallergie infec- 
tions as osteomyelitis and bronchiectasis. The changes are comparable to the 
profound changes reported by Reiner" in lupus erythematosus, where there is 
a lowering of the albumin and a rise in the alpha globulin fraction.” 


PRACTICAL CONSIDERATIONS 


We are now able to state definitely that the use of the steroid hormones, 
cortisone, and ACTH produees spectacular clinical results in bronchial asthma, 
pollen asthma, and allergic dermatitis. The control of symptoms is of distinet 
value to the patient as well as to the physician in the following ways: 

1. Hormonal therapy produces rapid remission in subjects suffering from 
prolonged and intractable symptoms. In severe bronchial asthma of the status 
type it removes at once the unpredictability and acute anxiety characteristic of 
this condition. Thus it opens up an avenue for the application of additional 
forms of treatment which serve to maintain the improvement and permit the 
natural resistanee of the patient to come to the fore. In utilizing hormonal 
therapy we do not assume a dogmatic attitude, discarding time-honored forms of 
treatment in favor of the new. On the contrary, we use all the means at our 
command to supplement one another, with the hope of producing lasting relief. 

2. Hormonal therapy permits reorganization and rehabilitation of the patient 
and the search by skin nad other tests for the etiological agent. It also permits 
time for the removal of irritants from the patient’s environment, the elimina- 
tion of foci of infection, and the institution of immunization procedures to 
sustain the therapeutic effects. By these means we can overcome or forestall 
dehydration and improve the patient’s nutrition. 

3. By the continued use of hormones at whatever the maintenance level 
may be in the particular ease, plus the standard therapeutic regimes, we believe 
that these patients may thus be greatly benefited, and return to normal life at 
the earliest possible time. 


SUMMARY AND CONCLUSIONS 


Eighteen cases of bronchial asthma and nine eases of allergic dermatitis 
treated with cortisone or ACTH or both have been described. These cases were 
selected from a much larger series, of which they were considered representative. 
Most of them had proved intractable to other modes of therapy. The etiological 
factors ineluded inhalants, contactants, ingestants, and infections. Excellent re- 
sults were obtained in all but three of the eighteen cases of asthma and in all 
of the nine eases of allergic dermatitis. In fact, there was only one true failure; 
in the other two eases good or fair results were achieved initially but the patients 
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did not continue with the treatment. Remission of symptoms usually was main- 
tained by the application of standard therapy, such as removal of the patient 
from specific irritants, change of diet, elimination of infectious foci, and im. 
munization, plus small maintenance doses of the hormones, usually of oral 
cortisone supplemented by ACTH gel. Side reactions were infrequent, and in 
only three cases were they serious enough to eall for withdrawal of the hormones, 

The dosage of steroid hormones should be the lowest that will bring about a 
rapid relief of symptoms, after which gradually decreasing doses can be given. 
Some patients do well after a few weeks’ hormonal therapy supplemented by 
standard measures. Others require a’ maintenance dose of cortisone at a very 
low level for long periods of time, often combined with weekly or semiweekly 
injections of ACTH. Complete and sudden discontinuance should be avoided to 
guard against the exhaustion state. Tapering off can best be accomplished 
first by a gradual reduction in the daily dose, then by an increased interval 
between doses. The relatively low dosages required minimize the untoward 
reactions often produced by the steroid hormones. 

While the mode of action of these hormones in allergy is not known, their 
clinical usefulness in bronchial asthma, pollen asthma, and allergic dermatitis 
is well established. For patients in status asthmaticus or with severe pollen 
asthma, this treatment provides physical and mental rest, thus permitting im- 
proved nutrition and hydration when these are most needed. The results in 
allergic dermatitis appear to be. exceptionally good and can be obtained with 
comparatively small doses. However, there is no evidence that the hormones 
influence the further course of allergic diseases or that either arrest or com- 
plete cure is achieved after they have been discontinued. It is only when 
maintenance therapy is continued for long periods that the benefits are long 
lasting, covering many months to more than one year. Clinical symptoms 
recur sooner or later after the hormones have been completely withdrawn 
unless the irritating factor is eliminated. 


Nevertheless, from all the data that have been accumulated, it may safely 
be concluded that the steroid hormones, properly used, constitute one of the 
most important new additions to the allergist’s armamentarium. 
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SENSITIVITY TO CORNSTARCH 
A Case Report 


Aaron D. SpreuMAN, M.D., New York, N. Y. 


naire and Yaeger’ have stressed the importance of corn and its re- 
fined derivatives as sources of allergic symptoms, placing it near the top 
of the list of important food allergens along with wheat, milk, and eggs. They 
claim that corn sugar can also act as an excitant, stating: ‘‘In fact, the highly 
sensitive patient, otherwise controlled as far as his corn allergy is concerned, 
will usually react with more immediate symptoms following the ingestion of 
corn sugar than he will from eating cornstarch, corn as such, or corn oil.’’ 


Bernton? was unable to confirm the high incidence of corn allergy reported 
by the above workers, finding only one-fifth as many cases in spite of employing 
Randolph’s diagnostic procedure accurately. Bernton could find no evidence for 
sensitivity toward corn syrup or sugar. Loveless,® in a survey of American 
allergists, encountered- only 0.16 per cent of some 45,000 patients who gave 
clinical reactions to ingested corn. This figure stood in marked contrast to the 
figures of 16 to 30 per cent reported by Rinkel, Randolph, Rowe, and Crandall. 
When blindfold ingestion tests were carried out in association with placebo 
meals for twenty-five individuals who gave histories suggestive of corn allergy, 
no instance of susceptibility for corn syrup, sugar, or oil could be found by 
Loveless and a number of cases of psychogenic response were uncovered. It was 
of interest that a few of these subjects reacted convincingly to one or more of 
the three starches employed in the masked feedings. The purpose of the present 
article is to report the findings on another such patient who was studied with the 
Loveless technique and was shown to he allergic to cornstareh but fully tolerant 
of corn sugar. 

JASE REPORT 

Miss A, aged 40, gave a history of atopic eczema during a ten-year period ending at 
the age of 18 years. She had also suffered migraine attacks since early childhood. At 22 
she began to have symptoms suggestive of ulcer and colitis, which responded to antihistamines 
given when she was 36 years of age. At 40 the skin was found to respond to tests with 
lemon, rye, onion, and corn meal. Omission of these foods from the diet resulted in marked 
relief of all symptoms. 

With reference to corn, she had noted that even small amounts of cornstarch provoked 
a tingling and burning sensation of the tongue promptly. Nausea, abdominal colic, and 
diarrhea soon ensued. Marked fatigue and a sense of mental dullness were accompanying 
complaints and were associated with difficulty in focusing the patient’s vision. The patient 
believed that corn syrup led to mild symptoms of similar nature. 

Blindfold ingestion tests with the Loveless coded puddings* were given this patient 
on five separate occasions; the contents of the indistinguishable meals were unknown to both 


Received for publication, May 4, 1953. 
*The puddings were kindly supplied by the National Starch Products through the courtesy 
of Mr. Vincent Marsilia. 
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SENSITIVITY TO CORNSTARCH 


TABLE I 








DATE OF 
INGESTION 
TEST 


COMPOSITION OF PUDDING 








STARCH 


SWEETENER 





ALLERGIC SYMPTOMS 





TIME OF ONSET 
P. C. 





10/6/51 
10/12/51 


10/26/51 


11/9/51 


Tapioca 


Corn 


Arrowroot 


Corn 


Tapioca 


Cane sugar 


Cane sugar 


Cane sugar 


Corn syrup 


Corn syrup 


None 


(1) Tingling and burning 
of tongue +++ 

(2) Nausea +++ 

(8) Abdominal cramps ++ 
(4) Fatigue +++ 


Tingling sensation of ton- 
gue + 


(1) Tingling and burning 


of tongue +++ 
(2) Nausea +++ 
(8) Abdominal cramps ++ 
(4) Fatigue +++ 
None 


Immediate 


hr. 
hr. 
hr. 


hr. 


Immediate 


vA hr. 
vA hr. 
Y hr. 


11/16/51 








the patient and myself until all five experiments had been fully recorded. The outcome can 
be seen in Table I. 

It will be noted that tapioca starch pudding caused no discomfort, whether its sweetening 
agent had been derived from corn or from cane, whereas cornstarch provoked clear-cut and 
prompt symptoms on both occasions, regardless of the origin of the sweetener. There were 
very mild, suggestive responses to arrowroot starch (cane sugar was used as its sweetener). 

At the finish of these blindfold ingestion studies, the patient was given a large feeding 
of corn oil (30 ¢.c.) with no ensuing reaction. The patient’s sensitivity to whole corn was 
not tested by the blindfold ingestion test. She was, however, sensitive to corn on skin test 
and reported a violent reaction developed when she attempted to eat five kernels of corn. 

The conclusion was drawn that the patient was hypersensitive to whole corn (by skin 
test and history), to cornstarch, and questionably to arrowroot starch, whereas she tolerated 
full feedings of corn sweetener in the form of syrup when it was included in a tapioca starch 
pudding. The mild symptoms she reported to have resulted 
from ingesting corn syrup in the past were probably psychogenic. 


Corn oil was well tolerated. 


It is my general feeling that allergy toward starch is rarely encountered. 
The infrequeney of allergy to cornstarch may very well be due to the manu- 
facturing process which cleans away most of the soluble proteins, minerals, and 


oil-containing germ centers of the original whole corn. Even after this thor- 
ough cleansing process, the starch is further separated by repeated washings 
and filterings and is left practically free of protein. 

In the same manner when one considers how corn syrup is made from this 
pure cornstarch, it is very conceivable that this further chemical change in the 
cornstarch may account for the lack of clinical hypersensitivity to corn syrup. 
Corn syrup is made by pressure cooking an acidified solution of water and corn- 
starch. In this process, the starch, water, and acid are heated under pressure 
with steam. A series of chemical reactions thus take place with which the 
starch is subdivided into the simpler carbohydrates: dextrose, maltose, higher 
sugars, and dextrins. This latter chemical process probably further diminishes 
the antigenic property of the original cornstarch to the vanishing point. 


The author wishes to thank Dr. Mary Loveless for her cooperation. 
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AN ANTIGEN-ANTIHISTAMINE* MIXTURE FOR THE TREATMENT 
OF HIGHLY SENSITIVE HAY FEVER PATIENTS 


Isapor Ripps, M.D., AND ABNER M. Fucus, M.D., New York, N. Y. 


URING the past several years, the value of antihistaminie drugs as an ad- 

junct in the treatment of various allergic conditions has become a well- 
recognized and established fact. In the treatment of hay fever a large variety 
of these antihistamines has been employed orally or parenterally either for the 
relief of symptoms or as a supplement in conjunction with various hyposensi- 
tization techniques. Arbesman and associates,’ giving a preliminary oral dose 
of Pyribenzamine to prevent constitutional reactions in routine hyposensitiza- 
tion treatment, observed that one of the patients could tolerate, without reac- 
tions, 50 per cent more allergen than formerly. In the study of a large group 
of hay fever patients, Fuchs and associates? observed that a preliminary oral 
dose of 50 mg. Pyribenzamine given prior to the injection of pollen antigen 
permitted these patients to tolerate larger doses of antigen. These patients 
were able to take a maximum dosage almost twice the amount they usually 
tolerated when taking the pollen extract alone. Green*® also observed that he 
could give larger doses of antigen when 25 mg. Pyribenzamine was adminis- 
tered prior to pollen therapy. 

Spearman‘ reported superior results in the treatment of 100 cases of 
perennial vasomotor rhinitis and seasonal hay fever by injecting an antihista- 
mine intravenously prior to the subeutaneous injection of the specifie antigens. 
Maietta® obtained good results in pollinosis by using rapidly increasing hypo- 
sensitization doses of pollen antigen made possible by the simultaneous oral 
administration of suitable antihistaminie drugs over a period of twenty-four 
hours. Maietta,® in a subsequent study, using a combined antigen-antihista- 
minie technique, was able to shorten the treatment of hay fever and give 
massive doses of pollen extract with safety. He used Thephorin as the anti- 
histamine, giving 50 mg. doses orally prior to and following the injection of 
the pollen antigen-aqueous antihistaminic mixture. 

It is the purpose of this article to report some clinical observations made 
when employing a solution of an antihistaminie mixed with pollen extract in 
the prophylactic treatment of unusually sensitive cases of ragweed pollinosis. 
We used Decapryn Succinate Minergie Solution, which has proved to be an 
effective antihistaminic in the treatment of a variety of allergic conditions.’ 
Feinberg and Bernstein’ studied the drug pharmacologically as well as elini- 
eally and found it to be highly effective in the inhibition of cutaneous hista- 
mine reactions. Sheldon and associates,’ in a clinical study, found the bene- 


From the Department of Medicine, New York University Post-Graduate Medical School, 
and the Allergy Section, Medical Service, University Hospital. 

Received for publication, May 11, 1953. 

*Decapryn Succinate Minergic Solution was supplied through the courtesy of the Wm. 
S. Merrell Company. 
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ficial effects of Decapryn to be of a similar magnitude to those reported for 
Benadryl and Pyribenzamine, but of longer duration. Simon,’ using Decapryn 
Succinate Minergie Solution mixed with penicillin, was highly successful in 
reducing the incidence of reactions to penicillin. He also suggested that anti- 
histamines could be easily combined with other preparations to prevent reactions, 


PROCEDURE AND TECHNIQUE 


The patients selected for this form of therapy comprised a group of 34 
adults, who fell into two categories: (a) those who were highly sensitive clini- 
eally and by skin test, and (b) those who, in previous years, were unable to 
undergo satisfactory treatment with the usual aqueous pollen extracts because 
of repeated marked local or constitutional reactions (Table II). In our clinic 
all hay fever patients are classified arbitrarily as AA, A, B, or C, depending 
upon the degree of reaction as determined by intradermal skin tests, using 
various strengths of aqueous pollen extracts. The patients showing a marked 
reaction to a solution containing one protein nitrogen unit per milliliter (Cooke 
and Stull) are classified as AA; those giving a marked reaction to 10 protein 
nitrogen units are classified as A; to 100 protein nitrogen units as B; and to 
500 protein nitrogen. units as C. In the group under study, there were 5 
patients classified as AA and 29 patients classified as A. 

The minergie solution employed in this study contained 5.0 mg. of De- 
eapryn Succinate in each milliliter of a sterile aqueous isotonic solution, pre- 
served with 0.5 per cent chlorobutanol (chloral derivative). One-half milli- 
liter of this solution was mixed with each dose of pollen extract in the same 
syringe. The injection was prepared by first withdrawing the desired dose of 
pollen antigen. Following this, 0.5 ml. of the Decapryn Solution was drawn 
into the same syringe, and the syringe inverted several times to mix the solu- 
tions thoroughly. The mixture was then injected subcutaneously in the outer 
aspect of the upper arm. The injections were given at weekly intervals. No 


TABLE I. PROPHYLACTIC TREATMENT 
RAGWEED POLLEN [E}XTRACT IN PROTEIN NITROGEN UNITS* 








WITHOUT DECAPRYN SUCCINATE WITH DECAPRYN SUCCI- 
MINERGIC SOLUTION NATE MINERGIC SOLUTION 





CLASS AA CLASS A CLASS AA AND CLASS A 
INJECTION UNITS UNITS UNITS 


a 5 25 
5 10 50 
10 20 100 
20 200 
30 300 
40 500 
50 700 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 











© CNIS Cre De 


*1 unit — 0.00001 mg. protein 
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other form of antihistamine was administered either orally or parenterally. 
The usual dosage schedule employed with the aqueous ragweed pollen extracts 
was not followed. In general, we tried to follow a schedule (Table 1) as was 
successfully employed in our elinie with the use of a slowly absorbing gelatin 
pollen extract." This schedule was often modified to suit the patient’s toler- 
ance for the combined ragweed-antihistamine solution and for the purpose of 
experimental study. 

SKIN SENSITIVITY TESTS 

To determine the effect of mixing aqueous ragweed extract and the De- 
capryn Minergic Solution on the skin response, we performed the following 
intracutaneous tests on all patients: In the first column we injected a test 
dose of 95 per cent Deecapryn Succinate Minergie Solution. In the second 
column we injected two test sites with a test dose of aqueous ragweed extract, 
one containing 10 PN units and the other 100 PN units per milliliter. In the 
third column we injected three sites with a test dose of the mixed aqueous 
ragweed extract and a 95 per cent concentration of Decapryn Succinate 
Minergic Solution. The three combined extracts contained 10 PN units, 100 
PN units, and 500 PN units per milliliter, respectively. 

The test with Decapryn Suecinate Minergie Solution as described above 
resulted either in a negative or a very slight reaction. The tests with aqueous 
ragweed extract, 10 and 100 units per milliliter, resulted in a marked and a 
marked plus reaction, respectively. The tests with the mixtures of aqueous 
ragweed extracts, 10 and 100 units per milliliter, and 95 per cent Decapryn Min- 
ergic Solution resulted in a reduction of the size of the whealing responses to 
about one-half, and elimination of the zone ot erythema. The test with the 
mixture of aqueous ragweed extract, 500 units per milliliter, and 95 per cent 
Decapryn Minergie Solution resulted in a moderate reduction of the whealing 
response and a reduction of the zone of erythema, as well as a lessening of the 
hazard of a constitutional reaction. 


RESULTS 


The results of treatment of the 34 adult patients during the seasons of 
1951-1952 with the mixed aqueous ragweed extract and Decapryn Succinate 
Minergie Solution were compared with results obtained following treatment 
with the regular aqueous ragweed extract during previous years at our clinie, 
and with results obtained from treatment elsewhere (Table IT). 

Each patient was individually instructed in the proper manner of evalu- 
ating and reeording his daily symptoms and reactions. At each clinic visit he 
was carefully questioned and his report recorded. At the end of the season 20 
patients (59 per cent) experienced a satisfactory degree of relief, 15 patients 
(38 per cent) reported partial relief, and 1 patient (3 per cent) reported no 
relief. The patients classified as showing a satisfactory degree of relief were 
those who experienced very slight hay fever symptoms. The patients who ex- 
perienced at least 50 per cent relief were classified as “partial relief.” 
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TABLE II. RESULTS IN 34 HIGHLY SENSITIVE HAY FEVER PATIENTS TREATED WITH 
RAGWEED-DECAPRYN SUCCINATE MINERGIC SOLUTION 








CEILING 
CEILING DOSAGES 
DOSAGES AQUEOUS 

RAGWEED- RAGWEED REACTIONS 

DECAPRYN ALONE FROM REACTIONS FROM 
MIXTURE (PREVIOUS | ANTIHISTA- POLLEN EXTRACT 
(UNITS) YEARS ) MINIC MIXTURES RELIEF 


1,500 300 None Hives and chest heavi- Satisfactory 
ness after 1,500 units 
1,500 150 None None Satisfactory 
1,750 aos None None Partial 
4,000 1,000 Drowsiness None Satisfactory 
400 Drowsiness Constitutional reactions Partial 
after 25 and 50 
units 
4,000 None None Satisfactory 
2,500 None None Satisfactory 
2,000 Drowsiness None Partial 
1,000 None None Partial 
2,000 None None Partial 
2,000 Drowsiness None Partial 
2,000 None Marked delayed local Partial 
reaction at 1,500 
units 
1,500 Drowsiness None Satisfactory 
2,500 ~ Drowsiness None Satisfactory 
2,500 Drowsiness None Satisfactory 
1,000 None None Satisfactory 
600 Drowsiness Marked local reaction Partial 
with chest heaviness 
and wheezing at 600 
units 
None None Partial 
Drowsiness None Satisfactory 
None None Partial 
Drowsiness None Satisfactory 
None None Partial 
None None Satisfactory 
None None Partial 
None None Satisfactory 
None None Satisfactory 
A None None None 
A ; None None Satisfactory 
A None None Satisfactory 
A None None Satisfactory 
A None None Satisfactory 
A None None Satisfactory 
AA None None Partial 
A None None Satisfactory 
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The highest dosages reached with the antigen-antihistamine mixture were 
many times the ceiling dosages possible with the aqueous ragweed extract alone 
(Table Il). The top dosages were those reached at the onset of the ragweed 
pollen season. Some of the patients could have tolerated higher dosages of 
the combined mixture, but no attempt was made to do so because at the onset 
of the pollen season the dosages were far in excess of the usual top dosages ob- 
tained with the regular ragweed extract. Moreover, it was not thought wise 
to make further increases during the active pollen season. In a few eases, de- 
sirable top doses were not reached because of irregular attendance. 
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SIDE REACTIONS 


‘Ten patients (approximately 29 per cent) complained of slight drowsiness, 
which usually lasted from fifteen to thirty minutes. This was the only com- 
plaint reported. An occasional patient stated that the drowsiness persisted 
for a few hours. But this side effect could be easily controlled by drinking a 
eup of black coffee. 


LOCAL AND CONSTITUTIONAL REACTIONS 


In most instances the immediate local reaction was either negative or very 
slight. Some patients complained of a slight local burning sensation while the 
fluid was being injected, but this slightly uncomfortable feeling disappeared 
within a minute after the needle was withdrawn, and as the treatment pro- 
eressed they ceased to complain. 

Delayed local reactions occurred in less than half the individuals. These 
reactions appeared a few hours following injections, and were mild to moderate 
in degree, nondisabling, and lasted from a few hours in the average case to 
approximately twenty-four to thirty-six hours in the occasional individual. In 
only two cases was a marked local reaction obtained, one of the delayed type 
and the other immediate. The marked local delayed reaction resolved spon- 
taneously, without any residual effect. The marked local immediate reaction 
occurred following a dose of 600 PN units in an AA ease, and was accompanied 
by a moderate constitutional reaction consisting of a sense of heaviness in the 
chest and wheezing, which persisted for a few minutes. Epinephrine was ad- 
ministered as a countermeasure. In none of the cases did any local residual 
irritation or induration occur. 

Altogether we encountered constitutional reactions in three patients. One 
was an A ease and the other two were AA eases. The reaction in the A case 
oceurred within thirty minutes following a dose of 1,500 PN units and con- 
sisted of generalized hives and a sensation of heaviness in the chest. The 
first AA case, a highly emotional patient, experienced two constitutional re- 
actions following her initial doses. The first reaction occurred within ten min- 
utes of treatment and the second occurred within one hour. The second AA 
case experiencing a constitutional reaction was the aforementioned patient, 
who had experienced a marked local reaction. These four constitutional re- 
actions were easily controlled with an injection of 3/10 ¢.e. of epinephrine (1- 
1,000) solution, given subeutaneously, and the application of a tourniquet. 
Considering the type of patient selected for this study, and the fact that these 
34 patients made 335 treatment visits, the incidence of constitutional reactions 
was small (1.2 per cent), as compared with an incidence of 5.3 per cent re- 
ported by Schulman and Fuchs’? when treating 56 hay fever patients of various 
classes, using regular ragweed extract without an antihistamine. 


DISCUSSION 


This method of treatment offers interesting possibilities, and has its chief 
value in the management of selected, highly sensitive pollen cases, where treat- 
ment with regular aqueous pollen extract has been difficult. 
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The injection of the mixture of aqueous ragweed extract and Decapryn 
Succinate Minergie Solution has permitted these patients to tolerate ceiling 
dosages in excess of those reached with the regular aqueous extracts. More- 
over, it was possible to give greater dosage increases. All but one patient 
treated by this method stated that the relief obtained was the most satisfactory 
since the onset of their hay fever. In most patients the combined pollen-anti- 
histaminie solution was effective in the prevention of immediate local reactions, 
In the other patients, the local reactions were minimized. This permitted the 
patients to receive their injections with greater comfort. 


Severe local reactions were inhibited in nearly all patients, and constitu- 
tional reactions, although not entirely eliminated, were relatively infrequent. 
This form of therapy permits the treatment of highly sensitive patients, who 
are prone to local and constitutional reactions, with relative safety, using 
more rapidly increased and higher doses. Hyposensitization treatment is 
therefore made more acceptable to these patients and becomes a lesser prob- 
lem to the physician. Because of the apparent increased safety of treatment 
which this method offers, we have considered the feasibility of increasing the 
time interval between treatments. Some patients, who were compelled to miss 
a week or two between treatments, were able to take the same previous dose, 
or even an increase in dose, without untoward effects. In no instance was it 
necessary to diminish the dose except following a constitutional reaction. This 
fact suggests the possibility of putting these highly sensitive patients on a 
monthly basis of treatment, which has not been possible heretofore, when us- 
ing the ordinary aqueous pollen extracts. 

The results obtained with the combined ragweed-Decapryn Succinate Min- 
ergic Solution in the treatment of highly sensitive hay fever patients were 
comparable to the results previously reported when slowly absorbed gelatin 
pollen extracts were employed.” 

The disadvantages incident to the use of combined antigen antihistamine 
mixture are the inconvenience of preparing it before administration when the 
patient is obliged to continue his hay fever treatment elsewhere and the pos- 
sibility of a delayed constitutional effect occurring several hours after the in- 
jection when the patient is no longer under the observation of the physician. 
The threat of a constitutional reaction, which is ever-present, regardless of the 
form of pollen therapy, has not been eliminated by this procedure, but would 
seem to be minimized. < 


SUMMARY 
1. Thirty-four highly sensitive hay fever patients were treated preseason- 
ally with combined ragweed-Decapryn Succinate Minergic Solution. 


2. A greater tolerance for this combined mixture was noted. Higher ceil- 
ing dosages and greater dosage increases were given with safety. 


3. Loeal and constitutional reactions were infrequent and easily con- 
trolled. 
4. More effective clinical relief was obtained. 
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5. The chief value of the combined ragweed-Decapryn Succinate Minergic 


Solution is in the therapy of hay fever patients so sensitive that they cannot 
be treated satisfactorily with the usual aqueous pollen extracts. 
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THE USE OF PRANTAL IN ASTHMA: A SPIROMETRIC EVALUATION 


SIDNEY Dann, M.D., FREDERICK R: Brown, M.D., AND 
HERBERT S. KuPPERMAN, M.D., Pu.D., New York, N. Y. 


HE use of anticholinergic substances for the treatment of bronchial 

asthma has a long historic tradition in the therapeutics of this condition. 
Many observers in the past have considered bronchial asthma to be the result 
of an imbalance in the autonomic nervous system. Among the earliest ob- 
servers in this field were Eppinger and Hess‘ who included asthma in their 
theory of vagotonia as an example of “pathologie vagotonia.” Proceeding on 
this basis, atropine and many atropine-like drugs have been tested in the 
past for the treatment of asthma. Clinically, however, the use of these drugs, 
notably atropine, has been very disappointing, although some workers still 
cling to their use in some cases. Many writers and practically all the standard 
textbooks’ ** on the subjects warn against the use of this drug. They 
comment upon its effect in “drying out the secretions” and “inspissating” the 
mucous plugs in the bronchi. They have pointed out that despite evident 
bronchodilating qualities in the experimental animal or in the isolated lung 
preparation, clinically atropine has often led to dangerous complications and 
even, in some instances, to death. 

Beakey and his co-workers” have made some interesting comments in this 
respect: “The wet, sweating, hypotensive asthmatie patient who may be ex- 
hibiting a systemic picture of para-sympathetic stimulation (pathological 
vagotonia) is almost completely resistant to ordinary methods of treatment. 
It is possible that hyoscine, hyoscyamine, or a derivative may exhibit sufficient 
sedation, as well as broncho-spasmolytiec properties, that its use might be 
indicated in spite of its drying action. It is hoped that the pharmacologist 
will be able to provide a compound retaining the sedative action and the usual 
anti-cholinergiec properties of the parent drug, but with less local effect on 
the bronchial mucosa.” With this in view it was thought of interest to 
evaluate Prantal Methylsulfate (di-phenethinylmethyl sulfate), a new syn- 
thetic anticholinergic compound, in the treatment of asthma. This drug has 
recently been introduced as an anticholinergic agent for the management of 
peptic uleer and other conditions characterized by gastrointestinal hyper- 
tonicity and gastric hyperacidity. Our experiences with this drug are re- 
ported in this paper. . 


METHOD 


A spirometrie technique was employed in the evaluation of this prepara- 
tion. This technique has been described elsewhere.’ Briefly it employs a 
battery of breathing tests consisting of the vital capacity following a normal 
expiration, the vital capacity following a deep expiration, and the maximal 
breathing capacity. The last is performed in two variations. 
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The first method is called the deep breathing type of maximal breathing 
eapacity, hereafter to be called the deep M.B.C. In this test the patient 
breathes as deeply and rapidly as possible. The second type is the rapid 
maximal breathing capacity, hereafter to be called the rapid M.B.C. This 
is carried out with the patient breathing as rapidly as he can without regard 
to depth. 

For purposes of simplicity we utilized only one vital capacity in our 
ealeulations, namely, that following a normal expiration. Patients were seen 
early in the morning following their usual breakfast. The only restrictions 
imposed were on the use of tobacco during the test period and the administra- 
tion of any medications on the day of testing. After an adequate rest period 
following arrival in the laboratory, the testing procedure commenced with 
the premedication battery of tests repeated as necessary until it was apparent 
that the patient was making the maximal effort. 

In our most recent studies we ran a second control period one-half hour 
following the first series of test runs to insure ruling out factors such as the 
effect of rest, spontaneous improvement upon coming indoors from a cold 
environment, the learning element, variation in voluntary effort, ete. Follow- 
ing an adequate control period, the patient was given: the medication to be 
tested, in this case Prantal, either orally or intramuscularly. The same 
battery of tests was thereafter repeated at half-hourly intervals under 
identical conditions; this usually extended over a two-hour period. 

The machine used in this study was the Collins respirometer which is 
basically a Benedict-Roth water-seal apparatus which has the additional 
advantages of a nine-liter tank and a two-speed kymograph. The former 
feature reduces the oxygen dilution factor. The latter increases the legibility 
and the ease of caleulation of the tracing, especially in the rapid M.B.C. 
studies. 

At the time of testing, patients were classified in one of three categories: 
Class I included those patients who showed no physical evidence of asthma 
or auscultation of the chest and who were entirely free of symptoms as 
determined by careful questioning. Class III asthmatics were those who were 
tested during the course of an acute episode. These were the patients who 
under ordinary circumstances would seek attention at the clinic or doctor’s 
office or who would administer injections themselves. Class IJ patients were 
those who were experiencing “mild” asthmatic difficulty. These were the 
patients who upon auscultation showed the typical wheezing or who com- 
plained of respiratory discomfort in the absence of physical signs. These 
patients had what would be called clinically a moderate degree of asthma, and 
on questioning they usually stated that this was their “ordinary” condition. 

Using the previously described technique and method of patient classifica- 
tion, we have carried out spirometric studies on twenty-four patients* for a 
total of twenty-eight separate test periods, four patients being tested on two 
separate occasions. The results of these studies are presented in Table I. As 


tia *These patients were in attendance at the Allergy Clinic, Third Division, Bellevue Hos- 
pital. 
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TABLE I. SPIROMETRIC Stuping oy f pranTAl 
———_===_———_—_—_=== ——— ~— ——————— oo —————— oT 
VITAL CAPACITY MAXIMAL BREATHING | | 
, TT GRADE | __ CAPACITY (DEEP) 
CLASS OF INITIAL, | MAXIMAL] GRADE | 
OF INITIAL |MAXIMAL % IM- (1../ (1./ % or IM- 
NO. PATIENT | AGE | SEX |ASTHMA] (C.C.) (C.0.) | CHANGE | PROVE, | MIN.) MIN.) CHaxa PROVE. 
i 28. Ww 2 Ir 2900 3100 6.7 0 S96 SS are 2 
2 EK. 69 =F II 2200 2400 2.5 0 30.4 48.0 599 y 
> Os. 63 =F II 1450 2000 38.0 l 36.8 49.3 399 1 
4 S. B. 50 F I 1850 2500 35.0 1 40.0 52.8 32.0 1 
5 g. C. 30 F II 1550 1700 9.6 0 32.0 45.6 42.5 1 
6 M. F. 63 F II 2000 2300 15.0 0 62.4 62.4 0.0 0 
7 AF. 46 F I 2500 2800 12.0 0 73.6 90.0 22.0 1 
8 R. F. 40 M II 3000 4200 40.0 1 28.8 82.6 190.0 4 
9 G. F. 51 F IT 2550 3100 22.0 ] 67.2 118.4 76.1 2 
10 R. H. 61 F II 2200 2500 13.8 0 25.6 31.2 22.7 1 
11 &. KK. 56 F IT 2000 3000 34.0 1 57.6 74.0 28.0 1 
12 G. K. 70 M IT 2400 3050 27.0 1 66.0 74.8 13.1 0 
*13 G. K. 70 M I] 3000 3100 3.0 0 72.8 84.0 165 0 
14 H. M. 36 F I 2400 2950 23.0 1 72.0 100.8 40.0 1 
15 L. O. 52 - II 1300 1700 31.0 1 40.0 48.8 22.0 0 
16 A. O. 32 F III 2000 2200 10.0 0 31.2 36.4 16.3 0 
17 A. R. 31 M IIT 3900 5200 33.3 1 49.4 64.6 30.9 1 
*18 A. R. 31 M IIT 4100 5950 45.0 1 67.0 92.4 375 1 
19 J. R. 51 M I 5350 6000 12.2 0 74.4 89.6 17.0 0 
20 C. 8. 53 M I 3700 4250 11.5 0 67.2 103.2 53.0 : 
21 L. 8. 63 M II 3000 3900 30.0 1 24.0 39.2 62.5 2 
22 A. 8. 67 M IT 3500 4400 25.0 1 22.0 46.4 110.0 4 
*23 A. 8. 67 M III 2650 4400 66.6 2 21.0 52.8 151.0 4 
24 A. Sh. 68 M III 3300 4000 21.0 1 50.4 69.6 38.0 1 
Ss ts. 37 +=M III 3600 5400 50.0 1 38.4 118.4 208.0 4 
26 J. W. 29 M I 5250 5400 3.0 0 156.0 170.0 9.0 0 
*27 J. W. 29 M II 3700 4200 13.5 0 96.8 104.0 75 0 
28 L.-T. 46 F IT 3100 3650 17.8 0 73.8 84.8 153 0 


| 
| 
| 
| 





would be expected, most of the patients when seen in their untreated state 
fell into Class II. They are all well known to us and had been studied on 
several occasions previously for similar spirometric studies carried out in the 
evaluation of other drugs. They ean be considered as trained subjects, 
although, as pointed out in previous papers, the training element in this type 
of study is on the whole slight. The age distribution varied from 29 to 70 
years. The tests were carried out on fifteen male and thirteen female patients. 

The therapeutic responses graded from 0 to 4 were judged by the changes 
in the vital capacity and both types of maximal breathing capacity tests over 
the control readings. The results are recorded in Table I. It has been our 
experience in previous studies in which the basic criteria for spirometric 
evaluation were determined that any change under 20 per cent in the three 
basic spirometric evaluations could be considered within the range experi- 
mental error and to be thought of as evidence of significant therapeutic 
effectiveness. Most asthmatics tested after injections of saline solution gave 
variations of less than 10 per cent, but a few ranged just below 20 per cent 
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MAXIMAL BREATHING CAPACITY (RAPID) 
GRADE | GRADE 
orIM- | INITIAL | MAXIMAL % OF IM- 
pROvE. | l./MIN.)| (L./MIN.) | CHANGE | PROVE. SUBJECTIVE RESPONSE TOXICITY 
1 50.4 70.4 40.0 1 Slightly improved None 
9 41.6 41.6 0.0 0 Improved Mouth dry 
1 33.6 46.0 37.0 1 “Better,” less wheezing Throat dry, drank _ several 
glasses water during test 
period 
1 39.6 62.4 57.0 2 Better Throat dry and tickled, slight 
chest pain 
1 39.2 56.0 42.0 1 None Throat pasty 
0 64.0 68.4 7.0 0 Better Throat dry 
1 64.0 86.4 35.0 1 “Breathing better” Mouth. dry, slight dizziness, 
cramps 
4 59.2 67.2 20.2 I Better None 
2 56.0 83.2 48.5 1 Better None 
1 38.8 38.8 0.0 0 None “Dry,” drank large quantities 
of water 
1 48.0 57.6 20.0 1 None Slightly dry 
0 47.6 100.8 110.0 4 Considerably improved Slightly dry 
0 80.0 84.0 5.0 0 Improved Dry 
1 10.0 112.0 12.0 0 Better “Pins and needles” sensation, 
headache, blurred vision 
0 50.4 52.0 3.2 0 None Slightly dry 
0 36.0 36.0 0.0 0 Improved Extremely dry 
1 47.6 72.0 31.2 1 Improved, “best drug Dry 
ever taken” 
1 36.8 76.0 106.0 4 Very good Dry 
0 70.0 75.0 7.0 0 Thinks he’s better Dry 
2 72.0 98.8 36.0 1 None None 
2 29.4 42.0 46.0 1 Improved Mouth dry 
4 27.0 44.0 63.0 2 Very good Slightly dizzy 
+ 30.0 46.8 51.0 2 Excellent None 
1 52.8 64.4 22.0 1 Much improved None 
4 28.0 67.6 71.0 2 Better “Dry” 
0 93.6 114.4 22.0 1 None None 
0 67.2 72.0 7.4 0 None None 
0 65.0 95.6 44.0 1 “Helped” None 
Key to grade of response: 
0= 0 to 20 per cent 
1 = 21 to 50 per cent 
2 = 51 to 75 per cent 
3 = 76 to 100 per cent 
4 = 102 + 


*Tests repeated on a different day. 


which has therefore been designated as the upper limit of experimental 


variation in this report. 


Table II shows the range of response noted when 


twenty-eight patients received 25 mg. of Prantal intramuscularly. 














TABLE II. THERAPEUTIC RESPONSE OF ASTHMA TO PRANTAL (25 MG. INTRAMUSCULARLY) 
MAXIMAL (DEEP) MAXIMAL (RAPID) 
VITAL CAPACITY BREATHING BREATHING 

NO. % NO. % NO. % 
GRADE PATIENTS CASES PATIENTS CASES PATIENTS CASES 
0 a 46.4 9 32.2 9 32.2 

| 14 50.0 1] 39.2 13 46.4 

2 | 3.6 i 14.3 4 14.3 

3 0 0.0 0 0.0 0 0.0 

4 0 0.0 + 14.3 2 (el. 
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We have previously collected spirometric data on a large number of 
asthmatic patients using three of the standard drugs most commonly pre- 
scribed in the treatment of bronchial asthma. Thus, the therapeutic effects 
of two dose levels, each of epinephrine, ephedrine, and aminophylline, were 
observed. The first two drugs were administered intramuscularly and the 
third intravenously. Each dose level was tested on approximately thirty 
patients distributed in the three classes of severity of asthma. An over-all 
compilation of the results is listed in Table III. These data serve as a standard 
basis of comparison in evaluating the effectiveness of other drugs introduced 
for the treatment of bronchial asthma. The last column of this table includes 
corresponding figures obtained in the present spirometrie study on Prantal. 
These data indicate that the response to parenteral Prantal is inferior only 
to that obtained following the intramuscular administration of 0.5 mg. of 
epinephrine. Prantal proved to be as effective as both dose levels of amino- 
phylline and 0.25 mg. of epinephrine, and superior to ephedrine in the two 
dose levels. 

Data on the spirometric evaluation of Prantal after oral administration 
of 50 mg. are presented in Table IV. It is noted that in the nine patients 
studied, the therapeutic response was minimal. No side effects, however, were 
experienced by any one of the nine patients, as contrasted with the large 
number of side effects reported by the group of patients to whom the drug 
was administered parenterally. 


TABLE TV. PRANTAL 50 MG. (ORALLY) IN ASTHMA 








CHANGE IN 
CLASS | CHANGE IN | MAXIMAL 
OF VITAL BREATHING SIDE 
PATIENT AGE | ASTHMA | CAPACITY CAPACITY | EFFECTS | SUBJECTIVE RESPONSE 

55 IT +26.0 (1)*  +4.0 (0)* 0 “Slightly better” 

55 IT +20.0 +18.0 (0) 0 Feels “clearer” with 
some relief of con- 
gestion 

62 III : : No change 

51 IT . : No change 

54 ERE, ; - Feels “better” 

49 III : ) : Worse 

67 II : ; “Some help,” but only 
for short periods. 
No relief by end of 
testing period 

No change 

“Much improved.” 
However, still wheez- 
ing audibly 








SUMMARY 


Grade of Improvement 0 1 2 3 
per cent. Vital capacity 7 2 @ 0 
per cent. Maximal breathing s 2. -6 -¢ 
per cent. capacity 
per cent. 
per cent. 


Per Cent Improved 


Six patients were studied spirometrically following the combined oral 
administration of 50 mg. of Prantal and 4 mg. of Chlor-Trimeton. The results 
are listed in Table V. Again, the therapeutic responses seem to be of a very 
moderate nature. Six patients were studied after the oral use of 4 mg. of 
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(hlor-Trimeton alone. Responses here, too, were of a very minor degree 
(Table V). When Prantal is given orally in 50 mg. doses, we feel that sueh a 
preparation is devoid of any significant therapeutic benefit. It was our 
feeling at the time that the slight degree of improvement in a few of the cases 
might well be attributed to minor spontaneous remissions occasionally noted 


during the course of the study. 

The increased percentage of response in maximal breathing eapacity 
when the drugs were used in combination orally as compared to the use of 
Chlor-Trimeton or Prantal alone might suggest some degree of synergism. 
Such a conclusion, however, is not entirely warranted since the series were 
small. Furthermore, all the responses, except in one instance, were relatively 
slight and in the first level of therapeutic effect. A minor shift in spirometric¢ 
readings in a few instances could have markedly altered the results. 


DISCUSSION 

The spirometrie evaluation of 25 mg. Prantal given intramuscularly to 
asthmatics indicates that this drug produces satisfactory responses in a large 
percentage of the cases. In a recent paper Vickers’ has summarized his 
experiences with Prantal administered intramuscularly in doses ranging 
from 10 to 15 mg. Twenty patients, all suffering from acute asthmatic 
attacks, received injections and were relieved in two to five minutes. The 
effects were often described as “dramatic” by the patients and were con- 
sidered to be the equivalent of any other therapy received previously. The 
results in a few cases of status asthmaticus ranged from transient, mild relief 
to complete absence of therapeutic effect. A few patients complained of mild 
dryness of the mouth. It is noted that the doses were smaller than the one 
used in our series. No spirometrie measurements were carried out in the 
group. 

It is of interest to note that our previous experiences with this drug 
when tested orally were very disappointing. A 50 mg. dose given by mouth 
proved to be almost completely ineffectual. The lack of oral effectiveness of 
Prantal as contrasted with excellent response to intramuscular administration 
would imply that Prantal is either poorly absorbed orally or inactivated more 
efficiently by the oral route. Further evidence of probable poor absorption 
is evidenced by the lack of toxicity when the patient was given the drug by 
mouth as contrasted with the high percentage of side reactions when the drug 
was given intramuscularly (Table I). These untoward effects were charac- 
terized primarily by atropine-like side effects, namely, dryness of the mouth 
and throat. Other side reactions included mild dizziness, “pins and needles” 
sensation, headache, and mild blurring of vision. No significant degree of 
mydriasis was noted in this series, although careful measurements were not 
carried out in these experiments. Toxicity in most cases, however, was 
extremely mild and in some instances was elicited only after careful question- 
ing of the patients. 

It is evident that at the dose level employed these effects could not be 
considered as a significant deterrent to the use of the drug. No significant 
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gastrointestinal complaints, which are occasionally associated with excess 
dosage of anticholinergic drugs, were noted in this series. It is possible that 
by inereasing the oral dose one may be more successful in treating the 
asthmatie with Prantal and this may obviate the necessity for its parenteral 
use. Probably in some instances the effective oral dose will be within the 
range producing minimal side effects, such as dryness of the mouth. How. 
ever, it may be that in oral usage a more careful calibration of the dosage 
may be possible in which maximal therapeutic response and minimal to absent 
side reactions may be obtained. It is suggested that in further attempts at 
oral use the dosage be started at 100 mg. given every four to six hours and 
be increased to the point of tolerance in the effort to obtain maximal thera- 
peutic response. Clinical studies are being carried out at the present time 
to determine that dosage. It is our experience that the side effects of Prantal 
are less distressing to the patient than are those associated with comparable 
doses of epinephrine and ephedrine. Special caution, however, is indicated, 
particularly in the older age group where an increased potentiality for glau- 
coma is present. 


The subjective responses to this drug are noted in Table I. Again, it is 
seen that a large majority of the patients testified to a satisfactory effect. 
However, we would consider this the least important result of the study since 
the spirometric studies themselves have been devised in an effort to rule out 
the subjective elements in evaluating response to bronchodilating agents. 
Our experiences in the past with distilled water adininistered to asthmatics 
intramuscularly showed a fairly large percentage of excellent therapeutic 
response subjectively when spirometric studies revealed the expected total 
lack of improvement. 

It is possible that Prantal may satisfy some of the pharmacologic criteria 
suggested by Beakey? and his group as discussed previously. The effect of 
this preparation suggests further that the use of anticholinergic drugs 
basically possesses considerable merit in the treatment of bronchial asthma. 
A further study of such compounds in the treatment of this disease is in- 
dicated. It is possible that synthesis of other anticholinergic substances may, 
in the future, provide drugs which will have a more specific effect upon the 
bronchial mucosa, while at the same time minimizing or reducing the toxic 
and unpleasant side effects associated with anticholinergic compounds at the 
time. It is realized, of course, that no basie conclusions regarding the 
mechanism or etiology of asthma, particularly with reference to chemical 
mediation, can be drawn from this study. 


CONCLUSIONS 


1. The spirometrie study of Prantal administered intramuscularly in 25 
mg. doses to twenty-four patients undergoing twenty-eight trials indicates 
that this drug has considerable potency as a bronchodilating agent. 


2. The drug at this dose proved to be equal in effectiveness to 500 mg. of 
aminophylline, intravenously, or 0.25 mg. of epinephrine, intramuscularly. 
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Twenty-five milligrams of Prantal (intramuscularly) was somewhat inferior 
to 0.5 mg. of epinephrine but superior to 50 mg. of ephedrine, both adminis- 
tered intramuscularly. 


3. Failure of response to a 50 mg. dose administered orally would indi- 
cate that the drug is poorly absorbed or inactivated more efficiently by this 
route so that adequate bronchodilating activity is not achieved at this dose level. 


4. The side effects in most instances in this series were minimal and of 
no great clinical importance. However, eye and gastrointestinal complaints 
were noted in this series and should be sought for carefully when giving high 
dosage levels. 


Appreciation is expressed to Dr. Norman Heminway of the Division of Clinical Research 
of the Schering Corporation for the generous supplies of Prantal and Chlor-Trimeton used in 
this study. 
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ANAPHYLACTIC SHOCK FOLLOWING PENICILLIN THERAPY IN 
BRONCHIAL ASTHMA 


ALEXANDER STERLING, M.D.,* PHILADELPHIA, PA. 


9 


ing injections of penicillin.* ? Penicillin reactions may be local or gen- 
eralized; may produce pruritus, urticaria, exfoliative dermatitis, angioneu- 
rotie edema, or anaphylactic shock which occurs immediately, while the urti- 
caria and angioneurotic edema may be delayed for a week or longer. 


We will discuss here the surprise alarm reactions (anaphylactic shock), 
the possibility of which many forget unless they have had the personal ex- 
perience of witnessing a patient near death within minutes after an injection. 

It is doubtful if anaphylactic shock to penicillin, whether crystalline, 
potassium, aqueous, procaine, ete., ever occurs at the first injection. Sen- 
sitization may take place from previous oral use, or when repeated injections 
have to be given daily for prolonged periods. We will assume that sensitivity 
to procaine or other vehicles has been eliminated. Daily injections of 300,000 
units of penicillin given for one or two weeks are commonly used in chronic 
respiratory infection. We use this treatment freely in asthmatic bronchitis 


A GREAT deal has been written about the morbidity and mortality follow- 


when the patients have accompanying mucopurulent expectoration, no matter 
what the original specific factor.* Frequently we have used it for two-week 
periods, three or four times during the winter months with excellent results. 
The physician should never hesitate to use it when indicated. 


Considering the amount of penicillin used, anaphylactic shock reactions 
are extremely uncommon. But because of the severity when they do occur, 
we have found certain precautions necessary. 

In checking the medical literature**° we found only one article in which 
signs and symptoms have been pointed out to the physician which he could 
use to guide him against the possible occurrence of anaphylactie shock. Quot- 
ing from Waldbott’s article in the Journal of the American Medical Associa- 
tion (1949)°: ‘‘It was noted that this patient had severe urticaria, some ag- 
gravation of asthma, joint pains and slight fever... about one week after 
the last administration of penicillin. This had not been identified at the time 
as serum sickness from penicillin, but in all probability presented the outward 
signs of the development of sensitization to penicillin.’’ 

All nine of our patients who had shock reactions (three of them almost 
fatal) noticed some symptoms after the one or two preceding injections of 
penicillin but did not consider them severe enough to mention. 

It is our suggestion to note carefully reactions after the previous injection 
of penicillin. If any one or ail of the five cardinal symptoms appear, in ad- 
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dition to aggravation of existing chest condition, we can be forewarned of 
anaphylactic shock and refuse further parenteral penicillin therapy. We can 
be guided by the following symptoms: 


1. Syneope, mild to severe, at the time of injection, or a feeling of faint- 
ness recurring periodically for the following three to four hours. 

2. Sensation of burning or heat throughout the body, especially in the 
throat, palms of hands, soles of feet (similar to reaction after intravenous 
caleium). 

3. Loeal or generalized pruritus never before present may occur in various 
parts of the body, beginning within a few hours after the injection. 

4. Choking sensation in the throat, with increasing cough, dyspnea, and 
wheezing. 

5. Severe paroxysmal pain varying in location, such as precordial, epi- 
gastric, or diaphragmatic. 


The number of injections needed to sensitize an individual varied con- 
siderably in our nine cases: 


One was sensitized after 12 injections 

Two were sensitized after 18 injections 

Four were sensitized after 26 injections 

Two were sensitized after 54 injections 

Penicillin G or procaine penicillin was used for all. Intervals between 


penicillin series varied from two weeks to six months. None of our reactions 
occurred at a first injection of any series. 


(a) An effort was made to skin test patients suspected of penicillin sensi- 
tivity before giving injections, but it proved an unreliable guide. We had 
ten patients who gave false-positive skin tests, that is, the skin test was posi- 
tive but there was no reaction after injection. We have not observed nega- 
tive skin tests which have been followed by reactions to subsequent injections. 

(b) The occurrence of angioneurotic edema of the uvula after using peni- 
cillin powder by inhalation is not a contraindication to using penicillin by 
intramuscular injection. Three of our patients who had such reactions after 
penicillin inhalation later received intramuscular penicillin with full thera- 
peutie benefit and no shock reaction. 

(c) When we found that existing dermatitis in patients with dermato- 
phytosis and varicosities of the legs were much more pronounced after peni- 
cillin injection, we hesitated at first to use it again. However, subsequent 
injections in these individuals produced no other reaction except the pre- 
viously mentioned local discomfort. 

None of these three tests were conclusive guides to penicillin sensitivity 
and we had to rely on our five cardinal symptoms. 

Sinee then all patients were instructed to wait in the office fifteen minutes 
after each injection and to report any untoward signs or symptoms occurring 
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immediately following the last injection. Fifteen patients who experienced 
one or more of the suggested symptoms were refused further injections of 
penicillin. A trial injection was made in three suspicious cases to determine 
whether we were justified in withholding the penicillin injections and, to our 
regret, we caused three anaphylactic shock reactions. One patient, who did 
not believe his reaction was due to penicillin, insisted on another trial. He 
had as severe a reaction within two minutes after receiving 30,000 units as 
he had the week before after 300,000 units of penicillin. 


In the emergency of a shock reaction the greatest immediate aid is ob- 
tained with small doses, 2 to 3 minims (0.12 to 0.2 ml.), of epinephrine solu- 
tion (1:1,000), given intradermally every two minutes until the patient is out 
of danger, usually fifteen or twenty minutes, or beyond help. In many of the 
fatal shock reactions to penicillin reported to date,°>-° aminophylline or anti- 
histaminies were used. Epinephrine directly in the heart muscle has been used 
when the patient was almost moribund. Remember that large doses of epi- 
nephrine are sometimes dangerous in themselves." In one instance death 
followed after an injection of penicillin was given at home by a member of 
the family, where epinephrine or other emergency treatment was not avail- 
able. This episode should serve as warning to make sure that penicillin trays 
at home, office, or at hospital always have a sterile syringe and epinephrine 
ready for emergency use. 


Pharmaceutical firms have recently placed on the market injectable peni- 
eillin maintaining high blood level concentrations lasting two weeks. Should 
sensitivity occur the constant presence of penicillin in the blood might cause 
repeated attacks of anaphylactic shock (although we have never seen it) and 
we do not suggest its use in allergic individuals. Penicillin-O-Potassium in 
tablet and by injection has been recommended for patients sensitive to peni- 
cillin G, but we feared to use it after experiencing near fatal shock reactions 
with penicillin G@. Desensitization may be attempted if absolutely necessary, 
but we usually switch to a different antibiotic. 


The following case reports will illustrate our experience. 


CASE 1.—W. M. was a 56-year-old fruit and produce store worker. He called at the 
office July 31, 1947, complaining of severe attacks of bronchial asthma for one year, which 
began after a cold and rhinitis for several months. He had a past history of three attacks 
of pleurisy with effusion, the last attack thirty-three years previously. Otherwise he had been 
well. 


While under our care he had an x-ray of the chest, electrocardiogram, complete blood 
count, complete blood chemistry, and all were within normal limits. He was tested for in- 
halants, foods, pollen, bacteria, house dust, and molds, and was positive to ragweed pollen, 
a number of inhalants, molds, bacteria, and house dust. Appropriate extracts and their dilu- 
tions were made and treatment started. Asthmatic attacks were kept under control. However, 
he was subject to acute colds which were complicated by purulent bronchitis and asthma. It 
was then necessary to give him injections of penicillin for eight days before he recovered from 
his asthmatic bronchitis. During the first winter, two courses of penicillin injections, consist- 
ing of 8 each, were given. He was perfectly well the following summer and during a Florida 
visit from December to March. When he returned he had a severe attack of bronchitis fol- 
lowed by asthma. Daily injections of penicillin were given for eight days, with improvement. 
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After this he was well for six weeks, then caught another cold and again penicillin injections 
were begun. This time, within two minutes after the second injection (the twenty-sixth of 
the sum total of penicillin injections received), he was seized with a terrific anaphylactic 
shoek. It was with difficulty that he was placed on the table with head and chest raised. He 
felt a burning sensation in his face and hands; the palms of hands, face, and neck turned 
red. He complained of terrific pains in his chest and over the precordium, and had a weak, 
imperceptible pulse. He pleaded for help in his extreme distress of wheezing, coughing, and 


orthopnea. Immediately 2 minims (0.12 ml.) of epinephrine (1:1,000) were administered 
intradermally and repeated every two minutes for four doses before he began to show signs 
of relief. The acute anaphylactic shock lasted twenty minutes. 

He and his family were informed of his sensitivity to penicillin and advised never to 
have any further injections. Since then he has improved with desensitization treatment. Colds 
and asthma attacks are much less frequent and are controlled with aureomycin and other 
measures. 


CASE 2.—A. M., aged 59, was married thirty-three years, and had 3 children. He worked 
in a leather tannery; he called at the office in February, 1948, complaining of bronchial asthma 
for six years. This began in the winter of 1942 after frequent colds, worse in winter and 
somewhat better in summer. 

For the last six winters he had suffered from frequent colds, which were followed by 
severe attacks of dyspnea, wheezing, coughing, and purulent expectoration, occasionally tinged 
with blood. There was bilateral nasal obstruction, sneezing, and rhinitis (watery discharge) 
in the morning. 

Physical examination showed him to be very undernourished, with large inflamed ton- 
sils, pharyngitis, marked emphysema, numerous moist and dry rales scattered throughout 
his chest. There was moderate anemia; otherwise the blood was normal. Urine was normal, 
also the electrocardiogram. 

Intradermal tests with inhalants, foods, pollens, bacteria, house dust, and molds showed 
little or no reactions. 

Frequent colds, lasting one to two weeks, with or without fever, brought on several 
recurring attacks of bronchial asthma. These recurring infections, four to five times a year, 
were best controlled by daily injections of penicillin for periods of seven to ten days. 

The first winter under our care he had 30 injections of penicillin; the second winter, he 
had two courses of penicillin. During the sixth course, started four weeks after the last pre- 
vious series, within two minutes of the fourth injection he had a severe anaphylactic shock. 
(This was the sixty-fourth injection of the sum total of the penicillin received.) Burning 
and itching sensations occurred over all the body; his face and hands turned red; his lips 
became blue; he suffered severe chest pains, most pronounced in the precordial area. Wheezing, 
dyspnea, and orthopnea were very marked, and the pulse was imperceptible. 

Injections of epinephrine (1:1,000), 2 minims (0.12 ml.) were immediately started, and 
repeated every two minutes. In all he had 10 minims (0.6 ml.) of epinephrine (1:1,000). It 
was twenty-four minutes before he quieted down. He was told his reaction was due to peni- 
cillin and he should never have any more. He insisted upon being given aonther trial injec- 
tion because he felt convinced penicillin was a great factor in his recovery every time he had 
respiratory infection. One week later he received 30,000 units. Instantly he suffered the 
same type of anaphylactic shock experienced one week before. He was finally convinced of 
the danger of further injections of penicillin. Since then we have used aureomycin or other 
antibiotics to combat his upper respiratory infection. 


Case 3.—I. M., a white, single man, aged 49 years, a newspaper reporter for twenty 
years, called at the office in June, 1946, complaining of bronchial asthma and bilateral per- 
sistent nasal obstruction of two years’ duration. He had irregular uncontrollable attacks of 
coughing, wheezing, dyspnea, and orthopnea. At times he had six or eight attacks of asthma 
in twenty-four hours, At other times he would be free from asthma for several weeks. 
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He was subject to colds in the spring (May) and the fall (October), but worse in the 
winter months. The nasal obstruction-did not. respond to any local treatment, to antihis. 
taminics, or to three electrocauterizations. 

On physical examination, his chest revealed dry and moist ii and wheezing. The 
patient did not have any knowledge of environmental contacts which might be in some way 
responsible for his respiratory difficulties. : 

We tested him with inhalants, foods, pollen, dust, molds, and antigens of bacteria re- 
sponsible for upper respiratory infections. He did not show any typical immediate allergic 
skin reactions but delayed inflammatory local reactions to bacterial proteins and house dust. 
Clinically he was highly sensitive to insecticides, printer’s ink, glue, and sizing material. 

He had electrocauterization of his nasal turbinates in 1946 and 1947 by a nose and 
throat specialist. This was followed in 1950 by sclerosing (Silnosal) treatment of the tur- 
binates with no improvement. In October, 1951, he had a polypectomy. Several months later 
he had another sclerosing treatment of the turbinates. 

Courses of daily injections of penicillin (300,000 units) were given. After 6 or 8 in- 
jections he would make a satisfactory recovery and remain well from two to four weeks. 

In April, 1951, he had a recurrence of his respiratory infection. Eight weeks had 
elapsed since the previous series of penicillin injections. Another course of penicillin, the 
seventh to date, was begun. After the third injection, which was approximately the fifty- 
fourth penicillin injection, he sustained a severe anaphylactic shock. It was difficult to place 
him on the table. He had itching all over the body, the face and hands turned red, lips blue. 
He was weak, with an imperceptible pulse, severe chest and precordial pains, dyspnea, and 
orthopnea. Intradermal injections of 2 minims (0.12 ml.) of epinephrine (1:1,000) were 
started immediately, and given every two minutes. In all, he had 10 minims (0.6 ml.) of 
epinephrine. It was twenty-four minutes before he recovered from shock. Since then we have 
used other antibiotics to eombat his respiratory infections. The importance of avoiding all 
contact with fresh newspapers, magazines, and other lithographic material was explained 
to him. He was compelled to give up his reporter’s position. He managed to obtain other 
employment as a secretary and public relations manager in a private fraternal organization. 
Since this change, for the last year and a half, he made almost a complete recovery. 


SUMMARY 


Although anaphylactie shoek following penicillin injections in bronchial 
asthmatics is not common, we must be alert for it because of its severity when 
it does occur. Signs and symptoms that can forewarn of shock reactions have 
been discussed, emergency treatment outlined, and three illustrative cases 
presented. 
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THE USE OF I'** IN IMMUNOLOGIC INVESTIGATION* 
FraNK J. Dixon, M.D., PirtspurGH, Pa. 


ABELING proteins with radioactive iodine, I’**, is a relatively simple 
technique and affords a most useful tool for immunologic investigation. 
Antibodies and protein antigens can be so labeled and subsequently traced in 
vivo or in vitro by virtue of their radioactivity. Typical experiments in 
which this tracer technique has been valuable are given at the end of this 
article. 

Iodination of Proteins—At a neutral or alkaline pH free iodine will 
combine with most proteins, principally in the tyrosine ring as shown in Fig. 
1. The optimal pH for iodination varies with different proteins; for example, 
serum globulins, pH 7-8, serum albumins, pH 8-9, and ovalbumin, pH 9-10. The 
iodination procedure used in our laboratory is described by Talmage and 
associates. In this procedure an aqueous solution of I'*', in the form of free 
iodine, is added to the protein solution buffered to the proper pH. An amount 
of nonradioactive carrier iodine calculated to supply a label of one iodine 
atom per molecule of protein is added to the I'**. Approximately one-third 
of the iodine will combine with most proteins under these conditions. The 
nonprotein bound I'*', in the form of iodide, may be separated from the I'* 
protein by dialysis or by ion exchange resin.?. The entire reaction is carried 
out at 0° to 5° C. A wide range of concentrations of protein solutions may 
be employed, from 100 mg./c.e. to less than 1 mg./c.e. 

Proteins lightly labeled with iodine as described above are immuno- 
logically and physiologically indistinguishable from native proteins.** > © ¢ 
In addition, the I’*! protein is an extremely stable compound. In vitro and 
in vivo studies indicate that the I'*' remains attached to the protein until the 
latter is degraded beyond the point of immunologie recognition.*® ” 

Methods of ['*' Protein Measurement.—Onee labeled, the proteins can be 
followed in test tube reactions or in animals by fairly simple quantitative 
measurements of the beta or gamma emissions from the I'*'. For beta 
determinations, relatively small fluid or solid samples are dried in planchets 
and counted by thin end window Geiger tubes. Small amounts of material 
must be used in order to avoid absorption of the beta particles within the 
sample itself. Gamma determinations can be made using much more material 
since significant self-absorption of the penetrating gamma rays within the 
sample does not occur. Well-type scintillation crystals or Geiger tubes are 
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particularly useful for gamma counting because tissue or fluid can be counted 
without drying or treating and later the same material can be used for 
chemical or immunologie studies. 

When using I'*'-labeled proteins in in vivo experiments, two simple pre- 
cautions should be taken to insure that the I'*' measured really represents 
the originally labeled protein. First, the host must be prevented from 
utilizing the I'*' liberated by labeled protein catabolism in the synthesis of 
its own body constituents. Daily feeding of a small iodide supplement to 
experimental subjects during the period of observation will effectively reduce 
the utilization of this liberated I'*! and insure its elimination, principally by 
the kidneys. Second, in tracing the labeled protein, measurement of [* 
should represent only protein bound radioactivity, as indicated‘ by trichlor- 
acetic acid precipitation. This prevents the presence of nonprotein bound 
I'*!, liberated by labeled protein catabolism, from interfering with a true 
measure of the labeled protein. By measuring the nonprotein bound I! 
excreted in the urine and remaining in the host, the rate of labeled protein 
catabolism ean be calculated. 


lODINATION OF PROTEINS 


Wry ay) +a \,/ A \Y 
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Fig. 1.—Diagrammatic representation of the principal site of combination of iodine and proteins. 


In addition to the quantitative determinations of I'*! by counters, an 
approximate histologic localization of I'*! ean be made by autoradiographs. 
In this technique, tissue from an animal receiving labeled protein is fixed 
in ordinary fixatives, embedded in paraffin, and sectioned according to usual 
histologic techniques. Then the sections are mounted in the dark on any of 
a variety of specially designed photographie emulsions and allowed to remain 
in the dark in contact with the emulsion for an appropriate exposure period, 
usually a matter of days, which will vary inversely with the amount of radio- 
activity in the section. After exposure, the photographic emulsion with tissue 
still attached is developed and then the tissue is stained with hematoxylin or 
some other suitable dye. The resultant preparation has the stained tissue 
section superimposed upon a photograph of its radioactivity composed of re- 
duced silver particles in the emulsion immediately beneath the I'*' in the 
tissue. Fig. 2 is a high-power photomicrograph of such a preparation made 
from the lung of a rabbit injected intravenously with I'*' tagged azo dye 
labeled bovine gamma globulin. The I'*' azo protein has been taken up by 
phagocytes in the alveolar walls and is identified by the dense foci of reduced 
black silver particles. Because the I'*? emanations will penetrate many 
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microns through the photographic emulsion, the definition achieved by this 
method will not allow localization of the I*** to single cells. However, 
localization to larger histologic structures such as lymph follicles, small 
arteries, and veins, or bronchial walls, is easily achieved. For further informa- 
tion on autoradiographic techniques see references 5a and b. 

These isotope techniques are not expensive: the special equipment needed 
for adequate handling and measurement of I'*! costs approximately $2,000 
and is available from a number of excellent firms. This equipment should 
include a thin mica end window Geiger tube for beta counting, a well-type 
Geiger tube or scintillation crystal for gamma counting, appropriate lead 
shields for the above tubes, a sealer to record the impulses picked up by these 
tubes, and 10 to 15 lead bricks for shielding during iodination of proteins. 
The techniques for handling I'*' in the amounts needed for most immunologic 
studies are not difficult and could be learned in most competent isotope 
laboratories. If no such laboratory is available locally, an excellent four- 
week course on radioisotope techniques is offered several times each year by 
the Oak Ridge Institute for Nuclear Studies, Oak Ridge, Tenn. 


Fig. 2.—Autéradiograph of lung seen at high power. Two focal concentrations of black silver 
particles indicate localization of I™ protein in the alveolar walls. 

Experimental Applications.—I"*'-labeled protein antigens have been used 
by Drs. D. W. Talmage* and P. H. Maurer of our laboratory in the develop- 
ment of an extremely useful quantitative precipitin test.° This test measures 
the antigen-precipitating capacity of an antiserum and is, therefore, a measure 
of the function rather than the weight of antibody. The greatest advantage 
of this procedure is that quantitative precipitin determinations can be made 
on as little as 1 or 2 ml. of weak antiserum. This makes it possible to do 
frequent repeated antibody determinations on an animal without subjecting 


*Present address, Department of Medicine, University of Chicago, Chicago 37, IIl. 
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it to the large unphysiologic bleedings necessary to obtain enough serum for 
the conventional quantitative precipitin nitrogen determinations. 

This test is carried out as follows: to 14 ml. of antiserum an amount of 
['*" antigen is added which will give a slight antigen excess. Then the usual 
quantitative precipitation procedure is followed. After precipitation is 
completed the supernate is decanted and the precipitate washed. Radio. 
activity determinations of I’*! antigen in the precipitate and in the supernate 
plus washings are made. From two or more such determinations in the region 
of antigen excess the antibody precipitating capacity of an antiserum can be 
calculated. We express this capacity arbitrarily as the amount of antigen 
precipitated by 1 ml. of antiserum at the point of 80 per cent antigen pre- 
cipitation. 
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Fig. 3.—Autoradiograph of lung from guinea pig dying in anaphylactic shock induced by 
an (fats protein antigen. Note granular silver deposition in bronchial wall between muscle and 
cartilage and between bronchus and pulmonary artery indicating concentration of 1%! antigen. 


I'*! proteins have had numerous in vivo experimental applications. Since 
the I'*! label is not separated from the protein until the latter is catabolized 
beyond the point of immunologic recognition, and since the I'** liberated by 
catabolism of the labeled protein is almost entirely excreted in the urine, this 
technique is extremely useful for measuring rates of protein degradation. 
Determination of the half-lives of homologous gamma globulin or antibody 
in several species including man was made by following the plasma levels of 
passively administered I'*!-labeled homologous gamma globulin.* The rate 
of disappearance of I“! protein from the plasma was considered to be the 
rate of protéin degradation. The gamma globulin half-lives of thirteen days 
in adult human beings, twenty days in children, twenty-one days in cows, 
eight days in dogs, five days in rabbits, and one to two days in mice determined 
by this method are very similar to immunologically determined half-lives of 
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passively administered homologous antibody. As might be expected, the 
gamma globulin half-lives vary inversely with the metabolic rates of the 
different species expressed per unit weight. 


Fig. 4.—Ordinary microscopic section of the lung of a rabbit dying in anaphylactic shock 
induced by an 1**' protein antigen. Note the large homogeneous masses distending many of 
the pulmonary capillaries. 


Fig. 5.—Autoradiograph prepared with section adjacent to that seen in Fig. 4. The dark 
concentrations of reduced silver particles indicating »I protein antigen correspond to the 
homogeneous masses occluding pulmonary capillaries ‘seen in Fig. 4 


Several studies have utilized the I’** label in tracing protein antigens. 
One of the earliest of these was the tracing of antigen in anaphylactic shock 
in guinea pigs.** > A shocking dose of I'*!-labeled antigen was given intra- 
venously to previously sensitized pigs. Following the anaphylactic shock, 
various tissues of the pigs were analyzed for radioactivity. Considerable 
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antigen was found in the lungs, principally in regions of peribronchial 
vascular dilatation and edema which developed during the brief period of 
shock. This localization of antigen was easily demonstrated by autoradio- 
graph as illustrated in Fig. 3. 


DISAPPEARANCE OF |'°! PROTEINS FROM THE 


BLOOD OF RABBITS. 
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Fig. 6.—Semi log plot of the percentage of the original injection of I! protein found in 
the total blood volume following intravenous injection. Equilibration of I’ protein between 
intravascular and extravascular components of the plasma protein pool results in a drop in 
blood concentration of about 50 per cent within the first one to two days. Homologous and 
heterologous proteins are catabolized at comparable rates until antibody to the latter appears. 
Antibody to bovine gamma globulin increases rate of antigen elimination by the fourth day 
after antigen injection, and antibody to bovine albumin by the eighth day. 


Antigen tracer studies in anaphylactic shock in rabbits also showed 
localization of I’** antigen in the lungs. In this instance, however, the radio- 
active antigen was found incorporated in eosinophilic acellular masses that 
completely occluded small capillaries in the alveolar walls. Fig. 4 shows an 
ordinary microscopic section of the pulmonary parenchyma of a rabbit 
fatally shocked with [**' antigen. Fig. 5 is from an adjacent section pre- 
pared as an autoradiograph. The black silver deposits indicating radio- 
activity in the autoradiograph correspond to the structureless plugs occlud- 
ing the alveolar capillaries in Fig. 4. It seems likely that these masses filling 
the alveolar capillaries are intravascular [*! antigen-antibody precipitates 
which form after intravenous injection of the antigen into an animal with 
considerable circulating antibody. The extent to which this capillary 
occlusion contributes to the pulmonary vascular obstruction of rabbits in 
anaphylaxis is difficult to determine, but it is possible that it might play a 
considerable role. 

The fate of heterologous serum protein antigens after first injection into 
rabbits has also been studied using I'*'-labeled antigens.” In this instance the 
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tracing of a labeled antigen makes possible an early measure of the immune 
response as indicated by the rate of antigen catabolism or elimination.’ As 
shown in Fig. 6, within the first twenty-four to forty-eight hours after in- 
jection, heterologous serum protein antigens equilibrate within the plasma 
protein pool of the host just as do homologous proteins, resulting in a drop 
in serum antigen concentration to 50 per cent of the immediate postinjection 
level. After this equilibration, the antigen disappears at a relatively slow, 
logarithmic rate until antibody becomes available. This period of nonimmune 
antigen catabolism lasts for approximately four days in the case of bovine 
gamma globulin and for eight days with bovine serum albumin. The avai 
ability of antibody is reflected in a rapid or immune antigen elimination rate 
beginning at four days for bovine gamma globulin and eight days for bovine 
serum albumin, several days before immunologically detectable free antibody 
is present in the serum. 
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: Fig. 7.—Semi log plot: of the elimination of I’! protein antigen from local intramuscular 
injection site. The I" antigen in water in oil emulsion was retained for a much longer time 
at the injection site than was the alum-precipitated I! antigen. 


Attempts to trace the I'*'-labeled heterologous serum protein antigens in 
the tissues after a single injection into rabbits have yielded results at vari- 
ance with those obtained tracing particulate antigens,'’ polysaccharide 
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antigens,* "° and dye labeled or heavily iodinated protein antigens,!** » © 4 
all of which are partially retained in the tissues, principally in the reticulo- 
endothelial system. The trace labeled I'*! protein antigens are not retained 
in the tissues in significant amounts but rather appear to be readily catabolized 
by the host.° 

The ability of adjuvants to hold antigens at the local injection site has 
also been measured with the use of I'*'-labeled antigens.’* In this study the 
antigen, I'*' bovine gamma globulin, was prepared in three forms: in Freund 
adjuvant (water in oil emulsion), as an alum precipitate, and in soluble form 
in a saline solution. Identical volumes (1 ¢.c.) of each of these three prepara- 
tions were injected subcutaneously into rabbits. The rates of elimination of 
the three forms of antigen from the injection sites were determined by re- 
peated external measurement of the gamma radiation. The injections were 
made into the leg and the measurement of antigen at the injection site was 
accomplished by placing the injected leg into a well-type gamma counter and 
determining the amount of residual radioactivity. Comparison of the rates 
of antigen dissemination is made in Fig. 7. The water in oil emulsion was 
quite effective in holding antigen while the antigen in the alum-precipitated 
preparation was disseminated rapidly. 

These are a few of the applications of the I'*' tracer techniques which 
have been employed in our laboratories. Numerous other studies utilizing the 
same basic techniques have been undertaken elsewhere; a review of these is 


beyond the scope of this presentation. It is apparent that the most important 
application of this experimental approach is in the investigation of the 
dynamie¢ in vivo aspects of immune reactions where sites of reaction and 
rates of degradation and elimination of antigens and antibodies are important. 
During the past five or six years the observations which have been made 
possible by this technique have established it as one of the valuable tools in 
the inmunologist’s armamentarium. 
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Editorial 


SHOULD ONE USE ACTH AND ADRENAL CORTICOSTEROIDS IN 
SEASONAL ALLERGIES? 


HE question whether corticotropin or adrenal corticosteroids should be 

used in seasonal allergies may seem unrealistic since the hormones are now 
used extensively, in the treatment of both seasonal and perennial allergic con- 
ditions. However, a review of the complications produced by the administra- 
tion of either hormone in a large number of patients makes us feel that the 
rationale of the fashionable endocrine approach to problems of allergy should 
be re-examined in the light of recent experience. 

Why corticotropin? Selye’s concepts suggest that chronic illness might 
result from hormonal imbalance. The metabolic state of connective tissue is 
controlled by a balanced supply of “salt” and “sugar” hormones. If prolonged 
stress decreases production of either anterior pituitary hormone or compound 
F, the affected tissue may indicate the deficiency by the development of a 
secondary edema. Exogenous corticotropin restores the deficient glucocorticoid 
output to normal and corrects the pathologie behavior of the target organ. 

Allergic diseases, however, are not diseases of adaptation. Tissue edema in 
allergy is primary, caused by antigen-antibody union in the shock organ, e.g., 
the respiratory tract or skin. The pituitary and adrenal function of allergic 
patients is normal. A normal supply of glucocorticoids is not sufficient to undo 
the profound alteration of the shock tissue. Levels above normal are needed 
for effective therapy. 

Therapy with ACTH or adrenal corticosteroids is symptomatic therapy. 
Stress is not relieved by the hormones. The immunomechanism of the allergic 
reaction remains unaltered. Edema, secondary or primary, is suppressed while 
the hormones are given. Upon withdrawal of medication, the symptoms recur. 
In fact, they may recur with increased severity because the administration itself 
depresses the endogenous production of the hormones in their respective glands. 
As the result, the glands do not maintain even the pretreatment level of the 
hormones, so the patient may be worse off than at the beginning of therapy. 

On the basis of the “thermostat” principle of glandular function, it be- 
comes hazardous indeed to administer ACTH or adrenal corticosteroids to the 
allergic patients most in need of it—those with severe perennial allergic dis- 
ease. In seasonal allergies, on the other hand, the edematous tissues will revert 
to normal at the end of the period of exposure to the specific antigen. The 
tissue demand for glucocorticoids will diminish, and a temporary hypofunction of 
anterior pituitary or adrenal cortex is not likely to cause alarming symptoms. 
Benefit during the peak of the ragweed season, particularly in instances of 
disabling bronchial asthma, is often so spectacular that one has good reason to 
resort to the hormones for the symptomatic management of those patients, and 
of only those patients, who fail to respond to more conservative measures. 
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The choice of corticotropin or adrenal corticosteroids for hormone therapy 
depends at present: (1) on one’s inspired guess whether a hypofunction of the 
pituitary or of the adrenal cortex is the lesser of two evils, and (2) on the 
convenience of administration. Adrenal corticosteroids can be given by mouth; 
but the gel-form of purified corticotropin, injected with ease daily or every 
other day, has the decided advantage of keeping the patient under close 
medical supervision. 

Supervision is imperative. The precautions which are recommended for 
the prolonged administration of corticotropin in life-threatening disease apply 
equally to transitory therapy. <A series of injections, for instance, of cortico- 
tropin—80, 60, 40, and 20 units, each dose repeated on two consecutive days— 
demands observation of weight and blood pressure, low-salt (but not necessarily 
salt-free) diet, adequate supplies of potassium chloride (a minimum of 3 Gm. 
a day, in divided doses) and the understanding that even short courses of 
therapy may produce serious psychologic reactions in unstable individuals. The 
danger of masking of infections requires recognition of early signs of inflamma- 
tion, such as reddening of the nasal mucous membrane or a slight cough, which 
might be treated lightly or disregarded in patients not receiving the hormones. 
It is unlikely that Cushing’s syndrome will develop within one week of treat- 
ment, but rapid formation, and silent rupture, of peptic uleers have oceurred 
in uleer-prone patients. 

Every therapeutic measure, particularly the specific treatment of disease, 
carries a certain risk. At times, considerable risk may be justified by the ex- 
pected benefits. Yet, of all therapeutic risks, those of symptomatic therapy 
must be lowest, as a rule, close to zero. The literature makes us suspect that 
many physicians are awed by the great potential of corticotropin and adrenal 
corticosteroids. If in our minds we clearly label the hormones as what, for our 
practical purposes, they are: symptomatic agents at a magnificent level, but 
not more than symptomatic agents, fewer risks would be taken, and the answer 
to the question of the title, still yes, could be given with less reluctance and 


with much more ease. 
M. S. 
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Postgraduate Courses and Scientific Program 


TENTH ANNUAL MEETING, SHAMROCK HotTeL, Houston, TEXAS 
Fes. 1, 2, AND 3, 1954 


A. Postgraduate Courses in Allergy (Preliminary Program), Jan. 29-31, 1954 
COURSE 1. SPECIAL SUBJECTS IN CLINICAL ALLERGY 
Friday, Jan. 29, 1954 

10:00 A.M.-12:00 Registration. 

2:00 p.M.- 5:00 P.M. Visiting Allergy Clinic: Dr. Will Spain, Dr. Walter Burrage, Dr, 
Bram Rose, Dr. Theodore Squire, Dr. DeWitt Hotchkiss, Jr. 

Presentation of patients representing various problems in 

diagnosis and therapy. 


Saturday, Jan. 30, 1954 

9:00 A.M.-11:00 A.M. Symposium on ACTH-Cortone Therapy in Allergic Diseases. Dr. 
Bram Rose and other discussants. 

11:00 A.M.-12:30 P.M. Chronie Allergie (Vasomotor) Rhinitis Including Interrelationships 
of Sinusitis and Polyps. Dr. Walter L. Winkenwerder, Dr. Will 
Spain, Dr. Bram Rose, and Dr. DeWitt Hotchkiss, Jr. 

2:00 P.M.-5:00 P.M. Dermatology: Symposium on Allergic Skin Diseases. Dr. Adolph 
Rostenberg and other discussants. 


COURSE 2. SEMINARS 
(Afternoon of January 30 and morning of January 31) 


These seminars are designed to keep advanced students informed of developments in 
applied and investigative phases of allergy. The subjects to be discussed are: 


1. Histamine metabolism: biochemistry, synthesis, release, degradation; assay by 
biological, chemical, and tracer methods; physiologic action in relation to allergic states. 
Conducted by E. A. Zeller, Professor of Biochemistry, Northwestern University, and others. 

2. Formed Blood Elements. The function of the various formed blood elements and their 
alteration in the allergic states. Conducted by William Dameshek, Director of the Blood Re- 
search Laboratory, New England Center Hospital, Boston, and others. 

3. Species Patterns of Hypersensitiveness in Animals: Its Application to Human Allergy. 
A summary of the extensive studies of hypersensitiveness in various mammalian species cor- 
related with their physiologic behavior. Significance of the differences in the interpretation 
of allergy in human beings. Course to be given by Drs. Samter, Saul Malkiel, and others. 


COURSE 3. ALLERGENIC MOLDS AND POLLENS; IDENTIFICATION, 
DISTRIBUTION, CLINICAL SIGNIFICANCE 


(January 29, 30, and morning of January 31) 


The instruction in pollen recognition and in the standard technique of pollen counting 
will be under the supervision of Oren C. Durham. The instruetion in recognition of fungus 
spores and fungi on gravity slides and culture plates will be supervised by Dr. Clyde M. 
Christensen, Professor of Mycology, University of Minnesota, and other well-qualified in- 
structors. 
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The course, which will run concurrently with the preconvention clinical courses and 
seminars, is designed for technicians and physicians. 


Fees: Courses 1 and 2 combined $50 
Course 2 15 
Course 3 35 


Please send applications indicating course or courses selected to: Mr. A. Luthmers, 
American Academy of Allergy, 208 E. Wisconsin Ave., Milwaukee, Wis. 
Cheeks should be made payable to the American Academy of Allergy. 


B. Scientific Program (Preliminary), Feb. 1-3, 1954 
MONDAY, FEBRUARY 1 


Paper No. 
a A Study of Timed Vital Capacity and Forced Respiratory Curves in Patients 
With Pulmonary Disease. H. Beecher Chapin, Jean Roy, and Robert A. 
Cooke, New York, N. Y. 
2. Clinical and Laboratory Estimation of the Severity of Bronchial Asthma. 
Francis C. Lowell, Irving W. Schiller, and Mary T. Lynch, Boston, Mass. 
3; The Effect of Helium-Oxygen Mixtures on Pulmonary Function in Asthmatic 


and Emphysematous Patients. Irving W. Schiller, Francis C. Lowell, 
Mary T. Lynch, and William Franklin, Boston, Mass. 

4, Maintenance Cortisone in Intractable Asthma: Preliminary Observations of 
Undesirable Cortisone Effects. John W. Irwin, Philip H. Henneman, 
David M. K. Wang, and Walter S. Burrage, Boston, Mass. 

5. Prolonged Cortisone and Hydrocortisone Therapy. Carl E. Arbesman and 
Norman B. Richard, Buffalo, N. Y. 


Intermission 


6. Comparative Results of the Use of Hydrocortone, Cortisone, and ACTH in the 
Treatment of Intractable Bronchial Asthma and Pulmonary Emphysema. 
H. A. Bickerman and Alvan L. Barach, New York, N. Y. 
The Use of Continuous Cortone Therapy in Elderly Asthmatics. Walter L. 
Winkenwerder, Baltimore, Md. 
8. ACTH and Cortisone in the Treatment of Bronchial Asthma. Horace S. Bald- 
win, Paul F. de Gara, Aaron D. Spielman, and Murray Dworetzky, New 
York, N. Y¥. 
9. The Excretion of Adrenocortical Steroids in Cases of Allergy. Bram Rose and 
E. H. Venning, Montreal, Canada. 


= 


Lunch 
Guest Lecturer 
2:00-3:00 
The Development of Immunohematologie Concepts. William Dameshek, Director 
of the Blood Research Laboratory, New England Center Hospital, Boston, 
Mass. 


Intermission 


10. Effects of Histamine and Epinephrine on the Small Pulmonary Blood Vessels 
of Living Rabbits: An Experimental Study [Color Film]. Walter S. 
Burrage, John W. Irwin, and James I. Gallemore, Boston, Mass. 

1M: The Role of Adrenalin and a Monoamine Oxidase Inhibitor (Marsilid) in 
Anaphylaxis. Joseph Rebhun and Samuel M. Feinberg, Chicago, III. 
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Effect of Antitubercular Drugs on the Metabolism of Histamine and Sym- 
pathomimetic Amines. J. Barsky, E. R. Berman, J. R. Foute, and E. Albert 
Zeller, Chieago, Tl. 

Release of Histamine in the Blood of Ragweed Sensitive Individuals. Joseph 
W. Noah and Alta Brand, St. Louis, Mo. 

Comparison and Analysis of Lewis’ Triple Response in Man Produced by (1) 
Histamine Phosphate and (2) a Histamine Liberator (Compound 48-80), 
Norman J. Ehrlich, Ruth Rhines, and Max Samter, Chicago, III. 


TUESDAY, FEBRUARY 2 

The Antigenic Relationship of the Pollen, Seed, and Leaves of Giant Ragweed. 
Samuel M. Feinberg, Joseph Rebhun, and Saul Malkiel, Chicago, IIl. 

Studies on the Effect of Increasing the Concentration of Extraction on Yields 
of Allergenic Activity and Nitrogen Content. I. Timothy and Ragweed 
Pollen. Stanley F. Hampton, Mary C. Johnson, Sam Frankel, and Aline 
Schiele, St. Louis, Mo. 

Chemical and Paper Chromatographic Investigation of Ragweed Pollen Extract. 
Sam Frankel, Mary C. Johnson, Aline Schiele, Samuel C. Bukantz, and 
Harry L. Alexander, St. Louis, Mo. 

The Separation of Labeled Ragweed Antigen and Antiragweed Antibody. 
David W. Talmage, Chicago, TI. 

Complement Fixation Studies in Ragweed Allergy. Joseph Portnoy and William 
B. Sherman, New York, N. Y. 

Immunochemical Studies of House Dust Allergen. Dan H. Campbell, Donald 
Z. Silver, and Wilton Vannier, Pasadena, Calif. 


Intermission 
Bronchial Asthma Unrelated to Positive Skin Reactions. Hyman Miller and 
Dorothy W. Baruch, Beverly Hills, Calif. 
Skin Test Responses to Insulin and Serum Antihormonal Activity in a Case 


of Combined Insulin Allergy and Resistance. Samuel ©. Bukantz and 
William G. Klingberg, St. Louis, Mo. 


11:30 A.M. Dr. Murray Peshkin. Address by President, American College of Allergy. 


Presidential Luncheon 
President’s Address. Ben Z. Rappaport 
Guest Lecturer 
2:00-3:00 
The Dynamics of the Immune Response. Frank J. Dixon, Professor of Pathol- 
ogy, University of Pittsburgh, School of Medicine, Pittsburgh, Pa. 


Intermission 


Sensitivity to Digitalis (A Case Report). Milton M. Mosko, Chicago, Ill. 
Passive Cellular Transfer of Neoarsphenamine Hypersensitivity in Guinea Pigs. 
A Oliveira Lima, Rio de Janeiro, Brazil. 


Allergy to Foods Containing Sulfur-Amino-Acids; Case Report and Clinical 
Study. Louis Tuft, L. N. Ettelson, and Herbert Schwartz, Philadelphia. Pa. 

Allergy and Immunization for Wasp Stings. Mary Hewitt Loveless, New 
work, "Nios. 


Annual Business Meeting, 4:30 P.M. 
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WEDNESDAY, FEBRUARY 3 


House Dust Allergy: I. Oceurrence and Incidence of Seasonal Patterns of 
Asthma and Rhinitis. A. M. Targow, Los Angeles, Calif. 

Further Studies on Biological Properties of Staphylococcus Extract. Murray 
Dworetzky, Horace 8. Baldwin, Morton C. Kahn, and Marilyn K. Smart, 
New York, N. Y. 

Haptene Aerosol Desensitization of Guinea Pigs Passively Sensitized to Specific 
Pneumococecus Polysaccharides. Oscar Swineford, Jr., Charlottesville, Va. 

Studies on the Secondary Sensitization of Animals During Aerosol Induced 
Anaphylactic Shock in the Analysis of the Pathogenesis of Sensitization. 
Max Samter, Z. Z. Godlowski, and B. Z. Rappaport, Chicago, Ill. 


Intermission 


Tissue Cultures in Immunologic Studies of Hodgkin’s Disease. Jack M. Rose 
and Jack R. Pulliam, Houston, Texas. 

Allergic Dermatitis to Asparagus; A Case Presentation. Walter R. Kessler 
and James H. Barnard, New York, N. Y. 

Topical Use of Hydrocortisone (Compound F) Ointment in Allergic Dermatoses. 
Sidney Friedlaender and Alex 8. Friedlaender, Detroit, Mich. 

Urticaria and Angioneurotic Edema: Statistical Survey of Five Hundred Cases. 
Milton J. Steinhardt, Detroit, Mich. 





Book Reviews 


La Pollinosi. By Umberto Serafini and (for the botanical section) Giuseppe Gola, 
Florence, Stab. Grafici A. Vallecchi, 1952, 430 pages. Price, 1600 lire. 


American students and physicians desiring information on the various aspects of 
allergic conditions have a wide choice of good textbooks published in this country in a 
steady stream. In many foreign countries the situation is quite different and special 
works on this subject are few or are not available at all. The present volume, therefore, 
_ written by Dr. Serafini, a fellow of the American Academy of Allergy and an associate 
of Dr. C. Frugoni of the University of Rome, is a welcome addition to the foreign literature 
and should be gratefully received by our Italian colleagues. 

Until recently pollinosis was considered rare and a rather benign condition in Italy. 
This concept has been revised by the author’s extensive experimental and clinical studies 
which, together with a broad discussion of the research carried out by other workers, 
form the basis of this new and for Italy pioneering book. Pollinosis is defined as com- 
prising all allergic manifestations of the different organs and apparatus produced by 
pollens in subjects possessing a specific hypersensitivity. 

Following short chapters on terminology and history, G. Gola contributes a survey of 
the plants responsible for pollinosis in Italy. Tree pollens are hardly significant. There 
is a grass pollen season in the spring, and a summer-fall season due to the composite 
family and also to grasses, while in some parts of Italy, e.g., Sicily, Parietaria officinalis 
(wall pellitory according to the U. 8. Dispensatory) is in bloom practically all year. The 
importance of Parietaria is stressed throughout the book. It is the leading hay fever 
plant in Italy and causes asthma in 67 per cent of its victims. A photograph of the 
pollen of this interesting plant should have been reproduced. Ragweed, on the other 
hand, is absent in Italy (as in all Europe). Insect-pollinated plants are given more credit 
for causing hay fever than is customary in this country. (Handling the flowers by man, 
e.g., for making perfumes, and loss of much of the pollens by the insects which carry 
them are among the reasons given.) Pollination calendars for the various sections of 
Italy are supplied, but it must be regretted that no figures of pollen counts are given. 

Chapters on etiology, pathogenesis, pathological anatomy, symptomatology, diagnosis, 
complications, prognosis, prophylaxis, and therapy follow in this order and give a well- 
rounded picture of the problems concerned. The latest results in research and treatment 
with hormones are adequately presented. The author’s judgment is generally sound and 
conforms to the principles and practices accepted in this country. In a detailed report 
on skin reactions in 1,343 patients, believed to be of clinical significance, 72 plant families 
and some 350 individual species of plants are listed, many of them insect-pollinated flowers. 

Each chapter is followed by a bibliography containing numerous references which 
cover among others most of the important contributions of the American literature. A 
subject index and more numerous and better illustrations would increase the value of 
the book. 

8. W. L. 
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tion of, 49 (Abst.) 
studies in, 65 (Abst.) 
treatment of bronchial asthma, aerosol ad- 
ministration, 2 (Abst.) 
sudden death during, 33 (Abst.) 
Cottonseed allergen, proteolysis of (Spies et 
al.), 483 
Cough medication and: antihistaminic drugs, 
31 (Abst.) 








SUBJECT INDEX 


Cryoglobulinemia, cold urticaria and purpura 
as allergic aspects of (Steinhardt 
and Fisher), 335 
Cutaneous anaphylaxis and Arthus reaction 
induced passively“ in rat, quanti- 
tative study, 76 (Abst.) 
histamine response of rabbits, effects of 
cortisone on, using Evans blue 
dye as an indicator, 41 (Abst.) 
hypersensitivity, delayed, in sarcoidosis, 71 
Abst.) 
sensitiziation to blue-green algae (Cohen 
and Reif), 452 
Cytological and bacterial diagnostic criteria 
in nasal and sinus disease, § 
(Abst.) 


D 


DDT exposure, secondary thrombocytopenic 
purpura following, 47 (Abst.) 
Succinate Minergic Solution for 
treatment of highly sensitive hay 
fever patients (Ripps and Fuchs), 
525 
Definition of allergy 
( Editorial) 


and eczema, effects of sodium 
para-aminobenzoate on, 72 (Abst.) 
atopic, glomerulonephritis associated with, 
72 (Abst.) 
contact (Waldbott), 478 (B. rev.) 
due to brass, 72 (Abst.) 
eczematous, of palm, due to toothpaste, 
70 (Abst.) 
neurogenic factors in, 36 (Abst.) 
exfoliative, due to Banthine, 36 (Abst.) 
ivy, exacerbation of, by Rhus antigen in- 
jections, 71 (Abst.) 
ragweed oil (Fromer and Burrage), 425 
some immunologic phenomena in treat- 
ment of, and patch testing for, 37 
(Abst. ) 
venenata and urticaria, ACTH and corti- 
sone in, 60 (Abst.) 
due to potassium undecylenate, 39 
(Abst. ) 

Dermatologic lesions, failure of local in- 
hibitory action on local injection 
of free alcohol of Compound F 
in some, 36 (Abst.) 

Dermatology, 18, 35, 58, 69 (Absts.) 
Dermatoses, allergic and other, ACTH and 
cortisone in, 20 (Abst.) 

PABA treatment of, 72 (Abst.) 

Panthenol treatment of, 70 (Abst.) 

selected, Compound F in, effect of topically 
applied, 37 (Abst.) 

sodium para-aminobenzoate treatment of, 
72 (Abst.) 

Dermatosis, allergic, aminophylline in treat- 
ment of. II. Urticaria; its com- 
parative value in relation to anti- 
histaminies and ACTH (Canseco 
and Salinas), 437 

Densensitization, does it affect the adrenals, 

4 (Abst.) 


Decapryn 


(Rackemann), 273 


Dermatitis 











SUBJECT INDEX 


Desoxycortisone, effect of, on response of 
; Albino mice to general anesthet- 
ics, 29 (Abst.) 

Detergent, nontoxic, for aerosol use in dis- 
solving viscid bronchopulmonary 
secretions, 32 (Abst.) 

Dinitrochlorbenzene allergy, passive trans- 
mission of, with white blood cells 
from sensitized guinea pigs, 16 
(Abst. ) 

Diphenhydramine, effect of, upon response 
of Albino mice to general anes- 
thetics, 29 (Abst.) 

Diphtheria and tetanus toxoids as antigens 
in anaphylactic shock in pertussis 
vaccinated mouse, 41 (Abst.) 

antitoxin, effect of ACTH and cortisone on 
concentration of circulating, 12 
(Abst.) 
formation in horse at site of injection of 
toxoid and adjuvants, 56 (Abst.) 
toxoid, antitoxin produced in normal and 
allergic individuals hyperimmu- 
nized with; immunochemical stud- 
ies of, 25, 26 (Absts.) 

Diseases of skin, ACTH and cortisone in, 
20 (Abst.) 

Drug eruption, fixed, due to both aureomy- 
cin and terramycin, 19 (Abst.) 

from. Paludrine, 70 (Abst.) 

Drugs, new, report of Committee of Amer- 
ican Academy of Allergy on, 283 

purpura due to, 81 (Abst.) 


Dust clearance from lung, mechanism of, 80 | 


(Abst.) 
fungi, air-borne and house, clinical evalu- 
ation of, in New Jersey (Schaf- 
fer et al.), 348 
inhalation of, disability due to 
(Cohen and Osgood), 193 
prodigiosin, clearance of, from respiratory 
tract of normal and x-irradiated 
rabbits, 15 (Abst.) 


grain, 


E 


Eezema and dermatitis, effects of sodium 
para-aminobenzoate on, 72 
( Abst.) 
wool as cause of, in children, 18 (Abst.) 
Eezema-asthma-hay-fever diathesis, stress 
studies in, 3 (Abst.) 
Kezematous allergy, passive transfer of, ex- 
periments on, 37 (Abst.) 
contact dermatitis of palm due to tooth- 
paste, 70 (Abst.) 
sensitivity, allergic, attempts at passive 
transfer of, by means of white 
cell suspensions, 35 (Abst.) 
to formaldehyde, 58 (Abst.) 
sensitization, failure of Pyromen to af- 
fect development of, in guinea 
pig, 20 (Abst.) 
in various age groups (Schwartz), 143 
via lymphatic glands compared with 
other routes, 20 (Abst.) 
angioneurotic, so-called (Bruun), 
97 


Edema, 
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Edema—Cont’d 
egg white, in rats, and adrenal activity 

(Van Cauwenberge et al.), 479 

asthma associated with bron- 

chiectasis, 187 

hereditary factors in allergy, 378 

research in allergy, 90 

should one use ACTH and adrenal cor- 
ticosteroids in seasonal allergies 
(Samter), 556 

soybean as milk substitute for potentially 
allergic infants (Hill), 474 


Editorial, 


the definition of allergy (Rackemann), 
273 
Education and advancement in allergy 


(Thomas), 264 
Egg allergy in children, 6 (Abst.) 
white edema in rats and adrenal activity 
(Van Cauwenberge et al.), 479 
Electrophoresis and_ ultracentrifugation, 
physical techniques of, an intro- 
duction to (Becker), 78 


Emotional states, eosinopenia induced by, 
67 (Abst.) 
Encephalitis, postinfection, cortisone in 


(Henderson), 245 

Endocrine aspects of skin sensitization and 
primary irritation, 69 (Abst.) 

Eosinopenia and degenerating eosinophilic 
leukocytes in blood, 53 (Abst.) 

induced by emotional states, 67 (Abst.) 
produced by ACTH in schizophrenia, 13 
(Abst.) 

Eosinophile count, changes of, in mice with 
venesections repeated at inter- 
vals of several days, 65 (Abst.) 

Eosinophilic granuloma of lung, 67 (Abst.) 

leukocytes, degenerative forms of, in 
lymphoid organs, 78 (Abst.) 
pneumonitis, fulminating, 55 (Abst.) 
pneumopathy, treatment of, 2 (Abst.) 
response to aerosol ACTH, absence of, 
in normal subjects, 29 (Abst.) 

Eosinophils, circulating, in normal and 
toxemic pregnant women, studies 
on, 32 (Abst.) 

histamine content of allergic and non- 
allergic human nasal mucous 
membrane with simultaneous ob- 
servations on (Baxter and Rose), 


Epinephrine base suspended in water with 
thioglycolate (Naterman), 60 
preparations, modified, results of therapy 
with, 53 (Abst.) 
solutions, new slow acting, 53 (Abst.) 
Ergotamine tartrate-caffeine rectal supposi- 
tories in treatment of migraine, 
7 (Abst.) 


European Congress of Allergy, second, 189 
(Announcement) 

Exfoliative dermatitis due to Banthine, 36 
(Abst.) 

Experimental Achorion Quinckeanum infec- 
tion, influence of ACTH and cor- 
tisone upon, and upon anaphy- 
laxis in guinea pig, 63 (Abst.) 
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Experimental—Cont ’d 
allergic encephalitis, efficacy of intracu- 
taneous route of injection and 
susceptibility of Hartley strain 
of guinea pigs in, 62 (Abst.) 
development of, in guinea pigs, 
temporal and quantitative fac- 
tors influencing (Ratner), 316 
histamine pruritus, 38 (Abst.) 
hyperglobulinemia, 56 (Abst.) 
hypersensitivity; relationship of dosage 
to serological and pathological 
responses following injection of 
heterologous protein, 28 (Abst.) 
poliomyelitis, effect of various allergens 
and antibiotics on, 44 (Abst.) 
production of arterial sensitization, etio- 
logical role of streptococcus 
toxin-antitoxin systems_ in 
(Cohen et al.), 411 
of asthmatic attacks, relationship of, 
to certain acute life stresses 
(Funkenstein), 11 
serum sickness, occurrence of focal tu- 
berculoid lesions in, 80 (Abst.) 
Expiratory rate, changes in, significance of, 
during measurement of vital ca- 
pacity in asthma (Lowell and 
Schiller), 492 ~ 


asthma, 


F 


Fibroblasts, tissue culture of, effect of cor- 
tisone on, 65 (Abst.) 

Focal tuberculoid lesions in experimental 
serum sickness, occurrence of, 80 
(Abst.) 

Food allergy due to corn and refined corn 
derivatives, 75 (Abst.) 

sensitivity, studies in. II, Effect of pro- 

tein digestion on antigenicity of 
foods as determined by skin 
tests and clinical food trials 
(Bloom et al.), 64 

Foods, purpura due to, 81 (Abst.) 

Formaldehyde, eczematous sensitivity to, 
58 (Abst.) 

Fulminating eosinophilic 
(Abst.) 

Fungi, dust, air-borne and house, clinical 
evaluation of, in New Jersey 
(Schaffer et al.), 348 


pneumonitis, 455 


G 


Gamma globulin administration, Lansing 
antibody levels in humans after, 
31 (Abst.) 


homologous, half life of, in 

species, 68 (Abst.) 

Gastrointestinal tract and liver, inactiva- 
tion of antihistaminie drugs in 
(Naranjo and Naranjo), 442 

Glomerulonephritis associated with atopic 
dermatitis, 72 (Abst.) 

Grain dust, inhalation of, disability due to 
(Cohen and Osgood), 193 

Grass pollen in Great Britain, 34 (Abst.) 


several 





SUBJECT INDEX 


H 


Hay fever and asthma, 1, 17, 33, 45, 57 
(Absts.) 
airborne soil bacteria, probable role 
in, 18 ( Abst.) 

Decapryn Succinate Minergic Solution 
for treatment of highly sensi- 
tive patients (Ripps and Fuchs), 
525 

oral cortisone in treatment of (Schil- 
ler and Lowell), 297 

Hemophilus pertussis, sensitivity to hista- 
mine following injection of, 
studies in mice (Munoz and 
Schuchardt), 330 

Hemopoietic organs, antibody formation in 
vitro by, after immunization, 78 
(Abst.) 

Heparin, allergy to, 61 (Abst.) 

Hepatitis, acute viral, antibody production 

in, 77 (Abst.) 
concept of allergy, critical 
analysis of (Ratner and Silber- 

man), 371 

factors in allergy, 379 (Editorial) 

Heredity in bronchial asthma (Schwartz), 
288 (B. rev.) 

Heterophile antibodies of infectious mono- 
nucleosis, 54 (Abst.) 


Histaminase and destruction of histamine 
in asthmatics, 4 (Abst.) 


Histamine and histidine, renal excretion of, 
in man, and effect of ACTH and 
cortisone on, 41 ( Abst.) 

content of allergic and nonallergic hu- 
man nasal mucous membrane, 
with simultaneous observations 
on the eosinophils (Baxter and 
Rose), 18 

death, inhibition of, by cortisone and Neo- 
antergan, in pertussis-inoculated 
mice (Kind), 52 

destruction of histaminase and, in asth- 
matics, 4 (Abst.) 

effect of, on cardiac mechanism, electro- 
cardiographic studies of, 63 
(Abst.) 

failure of, to reproduce Arthus phenome- 
non, 9 (Abst.) 

pressor effect of, after autonomic gan- 
glionie blockade, 14 (Abst.) 

pruritus, experimental, 38 ( Abst.) 

rate of metabolism of, in mouse, effect of 
adrenalectomy on, 52 (Abst.) 

release of, from skin and muscle in cat 
by opium alkaloids and _ other 
histamine liberators, 51 (Abst.) 

releasers, chemical, and anaphylactic 
shock, comparison of effects of, 
75 (Abst.) 

sensitivity and anaphylaxis in pertussis- 
vaccinated rat, 63 (Abst.) 

following injection of Hemophilus per- 

tussis, studies in mice (Munoz 
and Schuchardt), 330 

shock and vitamins, 40 (Abst.) 


Hereditary 





SUBJECT INDEX 


Histaminie and reaginic wheals, studies in. 
I. The effects of reaginie and 
histaminie wheals upon the sub- 
sequent responsiveness of pas- 
sively sensitized cutaneous sites 
(Bowman and Walzer), 126 
II. The effect of locally admin- 
istered antihistamine on the pas- 
sive transfer reaction (Siegel et 
al.), 212 

Histoplasmin skin tests, effect of repeated, 
on skin reactivity and collodion 
agglutination, 54 (Abst.) 

Historian’s report, American Academy of 
Allergy, 278 

Homologous gamma globulin, half life of, 

in several species, 68 (Abst.) 

proteins, localization of, with 
fluorescent antibodies, in tissues 

of young human beings, 79 

(Abst.) 

Horse serum, large injections, observations 
on animals subjected to, 43 
(Abst.) 

peripheral neuropathy and serous men- 
ingitis due to, cortisone failure 
in, 74 (Abst.) 

vascular reactions to large doses of, 
in vivo observations of, using 
rabbit ear chamber technique, 10 
(Abst.) 

House and air-borne dust fungi, clinical 
evaluation of, in New Jersey 


plasma 


(Schaffer et al.), 348 


Hydrocortisone and cortisone, influence of, 
on production of circulating an- 
tibody in human being (Fried- 
man), 342 

effect of, in diseases of skin, 73 (Abst.) 


in ophthalmology, clinical and _ experi- 
mental studies, 60 (Abst.) 
local injection of, failure of local inhibi- 
tory action, in some dermatologic 
lesions, 36 (Abst.) 
Hyperglobulinemia, experimental, 56 (Abst.) 
Hypersensitiveness, penicillin, unusual 
(Blanton and Blanton), 405 
Hypersensitivity arteritis in rabbits, stud- 
ies on, 43 (Abst.) 
cutaneous, delayed, in 
(Abst. ) 
experimental, 28 ( Abst.) 
infection. phagocytosis inhibition test in, 
27 (Abst.) 
to ‘‘para group,’’ 39 (Abst.) 
to 2, 4-dinitrochlorobenzene, delayed, ef- 
fect of cortisone and ACTH on, 
38 (Abst.) 
tuberculin, passive transfer of, in guinea 
pig, influence of cortisone on, 50 
( Abst.) 


sarcoidosis, 71 


I 


Identical twins, allergy in (Bowen), 236 
Immunity, passive, to vaccinia in new- 
borns, 44, 55 (Absts.) 
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Immunization, antibody formation in vitro 
by hemopoietic organs after, 78 
(Abst.) 
effect of injected ribonucleotide on serum 
globulin levels in rabbits under- 
going, 56 (Abst.) 
influenza, use of adjuvants in studies on, 
30 (Abst.) 
of rabbits with type II pneumococcal 
polysaccharide, 31 (Abst.) 
Immunologic investigation, 1131 in (Dixon), 
547 
Inbred strains of mice, antibody production 
in, 78 (Abst.) 
Infection hypersensitivity, phagocytosis in- 
hibition test in, 27 (Abst.) 
Infections, purpura due to, 81 (Abst.) 
Infectious asthma, irradiation of nasophar- 
ynx of children with, 57 (Abst.) 
mononucleosis caused by para-aminosali- 
eylic acid, clinical picture resem- 
bling, 48 (Abst.) 
heterophile antibodies of, 54 (Abst.) 
Influenza immunization, use of adjuvants 
in studies on, 30 (Abst.) 
virus vaccine in water-in-oil emulsion, in- 
creased antibody formation in 
human beings inoculated with, 
30 (Abst.) 


Inhalation of grain dust, disability due to 
(Cohen and Osgood), 193 

Insect allergy, relationship of papular urti- 
caria to, 19 (Abst.) 

bite reaction, 21 (Abst.) 

Inspiratory-expiratory vital capacity test 
of pulmonary function, 65 
(Abst.) 

Insulin, allergy to, complicating diabetic 
ketosis; denatured insulin a 
simplified, rapid means of treat- 
ment of, 40 (Abst.) 

Intracutaneous route of injection, efficacy 
of, and susceptibility of Hartley 
strain of guinea pigs in experi- 
mental allergic encephalitis, 62 
(Abst.) 

Intradermal reactions, effect of ACTH and 
cortisone on, 48 (Abst.) 

1131 in immunologic investigation (Dixon), 
547 

Ipecac, pharmacology of, 12 (Abst.) 

Ivy dermatitis, exacerbation of, by Rhus 
antigen injections, 71 (Abst.) 


L 


La Pollinosi (Serafini et al.), 558 (B. rev.) 

Lansing antibody levels in humans after 
gamma globulin administration, 
31 (Abst.) 

Life stresses, certain acute, relationship of 
experimentally produced  asth- 
matie attacks to (Funkenstein), 
11 

Liver and gastrointestinal tract, inactiva- 
tion of antihistaminie drugs in 
(Naranjo and Naranjo), 442 
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Lung, dust clearance from, mechanism of, 
80 (Abst.) 
eosinophilic granuloma of, 67 (Abst.) 
small blood vessels of, microscopic ob- 
servations of, before and during 
anaphylaxis (Burrage and _ Ir- 
win), 289 
Lungs in asthma, ventilatory studies of, 34 
(Abst. ) 
Lycopodium allergy, 3 (Abst.) 
Lymphoid organs, eosinophilic 
in, degenerative forms 
(Abst.) 


leukocytes 
of, 78 


M 


Mammary ducts, absorption of antigen 
from (Livingston and Harten), 
258 

Measurement of vital capacity in asthma, 
changes in expiratory rate dur- 
ing, significance of (Lowell and 
Schiller), 492 

Mercuhydrine seusitivity (Harris), 73 

Mercurial diuretics, systemic sensitivity to 
various, 6 (Abst.) 

Metabolism in cortisone 
(Abst.) 

of histamine in mouse, rate of, effect of 
adrenalectomy on, 52 (Abst.) 

‘Miecroshocks,’’ repeatable, of constant 
strength in guinea pig anaphy- 
laxis, 49 (Abst.) 

Migraine, ergotamine tartrate-caffeine rec- 
tal suppositories in treatment of, 
7 (Abst.) 

therapy, a new, 48 (Abst.) 

Miscellaneous abstracts, 14, 30, 43, 54, 66, 

8&1 
allergies, 61, 74 (Absts.) 

Mosquito Aédes aegypti (L.), cutaneous re- 
action to bite of, and its allevia- 
tion by topical application of 
Pyribenzamine (O’Rourke and 
Murnaghan), 120 

Mucoproteins of nasal mucosa of allergic 
patients before and after treat- 
ment with corticotropin (Rap- 
paport et al.), 35 


poisoning, 65 


Nasal and sinus disease, bacterial and cyto- 
logical diagnostic criteria in, 4 
( Abst.) “ 
of allergic 
after treatment 
pin, 21 (Abst.) 
mucoproteins of (Rappaport et al.), 
35 
mucous membrane, allergic and nonallergic 
human, histamine content of, with 
simultaneous observations on the 
eosinophils (Baxter and Rose), 18 
membranes, sensitization of, to bacteria 
(Stevens), 446 
polyps, biochemical aspects of, 21 (Abst.) 
Neoantergan and cortisone, inhibition of his- 
tamine death in _ pertussis-inocu- 
lated mice by (Kind), 52 


mucosa 


patients before and 


with corticotro- 





SUBJECT INDEX 


Nephrotoxie globulin nephritis, course after 
a single injection, 42 ( Abst.) 
Neurogenic factors in contact dermatitis, 36 
(Abst. ) 
Nitrogen mustard, influence of, upon reag. 
tions to bacterial endotoxins, 51 
(Abst. ) 
suppression, modifications of, in Shwartz- 
man phenomenon, 51 (Abst.) 
treatment of asthma, 47 (Abst.) 


O 


Obituary, Schloss, Oscar M., 287 

Ointments containing wool fat, sensitivity to, 
70 (Abst. ) 

Ophthalmology and otolaryngology, ACTH 
in, new concepts of, 4 (Abst.) 

Compound F in, clinical and experimental 
studies, 60 (Abst.) 

Opium alkaloids and other histamine libera- 
tors, release of histamine from 
skin and muscle in eat by, 41 
(Abst. ) 

Oral cortisone in treatment of hay fever 
(Schiller and Lowell), 297 

Otorhinology and ophthalmology, 4, 21, 39, 
60 (Absts.) 

Oxygen, delirium and coma precipitated by, 
in bronchial asthma complicated 
by respiratory acidosis, 1 (Abst.) 

saturation of arterial blood, change in 
rate of, in induced asthmatic 
attacks (Lowell et al.), 499 


P 


PABA treatment of dermatoses, 72 (Abst.) 
Paludrine, drug eruption from, 70 (Abst.) 
Panthenol treatment of dermatoses, 70 
(Abst. ) 
Papular urticaria, relationship of, to insect 
allergy, 19 (Abst.) 
‘‘Para_ group,’’ hypersensitivity to, 39 
(Abst. ) 
Para-aminosalicylic acid, allergic reactions 
to, 40 (Abst.) 
infectious mononucleosis caused by, 
clinical picture resembling, 48 
(Abst. ) 
intoxication, fatal, 16 (Abst.) 


| Passive immunity in poliomyelitis, studies 


on, 31 (Abst.) 
to vaccinia in newborns, 44, 55 (Absts.) 
transfer of allergic eczematous sensitivity 
in man, attempts at, by means 
of white cell suspensions, 39 
(Abst.) 
of eezematous allergy, 
with, 37 (Abst.) 
of tuberculin hypersensitivity in guinea 
pig, influence of cortisone on, 50 
(Abst.) 
sensitivity in sarcoidosis, 73 (Abst.) 
reaction, effect of locally administered 
antihistamine on (Siegel et al.), 
212 
transmission of dinitrochlorbenzene al- 
lergy with white blood cells 
from sensitized guinea pigs, 16 
(Abst.) 


experiments 





SUBJECT INDEX 


Pediatrie allergy (Fontana), 174 
postgraduate course in, 381 (Announce- 
ment) 
Penicillin allergy, 6 (Abst.) 
anaphylaxis, fatal and near-fatal (Siegal 
et al.), I 
and aureomycin troches, reactions fol- 
lowing use of (Kutscher et al.), 
164 
hypersensitiveness, unusual (Blanton and 
Blanton), 405 
in bronchial asthma, anaphylactic shock 
following (Sterling), 542 
reactions to, allergic (Boger et al.), 383 
(A panel discussion.) 
cortisone and ACTH in treating, 48 
(Abst.) 
anaphylactic 
(Weiss), 407 
Periarteritis nodosa, cortisone in, malignant 
hypertension following, 16 
(Abst.) 
in children, 68 (Abst.) 


topical, reaction from 


Pertussis inoculated mice, inhibition of his- | 
by cortisone | 


tamine death in, 
and neoantergan (Kind), 52 


vaccinated mouse, anaphylactic shock in, | 


23, 41 (Absts.) 


rat, histamine sensitivity and anaphy- | 


laxis in, 63 (Abst.) 
Phagocytosis inhibition test in infection 
hypersensitivity, 27 (Abst.) 


Pharmacology, a textbook of (Salter), 95 


(B. rev.) 

in clinical practice 
rev. ) 

of ipeeac, 12 (Abst.) 


physiology, and pathology, 10, 25, 41, 49, | 


64, 77 (Absts.) 
Phycocyanin, cutaneous sensitization to 
(Cohen and Reif), 452 


Physical techniques of electrophoresis and | 


ultracentrifugation, an introduc- 
tion to (Becker), 78 


Piromen therapy in asthma, functional and 


clinical studies (Fond), 326 
Pituitary-adrenal axis, influence of, on 


hemogram of febrile white rats, | 


28 (Abst.) 


Plasmin activity, effect of antihistaminies | 


on (Soicher et al.), 106 


Pneumococcal type II polysaccharide, im- | 
munization of rabbits with, 31 | 


( Abst.) 
Pneumonitis, 
( Abst.) 


Pneumopathy, eosinophilic, treatment of, 2 | 


(Abst. ) 
Pneumoperitoneum in pulmonary 
sema, circulatory 
of, 50 (Abst.) 

cortisone, metabolism of, 65 
(Abst.) 


Poisoning, 


Poliomyelitis, experimental, effect of vari- | 


ous allergens and antibiotics on, 
44 (Abst.) 
immunity in, 


(Abst. ) 


passive 





(Beckman), 95 (B. | 


fulminating eosinophilic, 55 


emphy- | 
consequences | 


studies on, 31 | 


o77 


Pollen antigens, delayed reaction to, con- 
junctivitis as sole manifestation 
of, 39 (Abst.) 

grass, in Great Britain, 34 (Abst.) 
morphology and plant taxonomy 
man), 288 (B. rev.) 
Ambrosia elatior, free amino 
groups of (Pringle), 251 
survey, Alberta (Kennedy), 355 
ragweed, American Academy 
lergy, 381 

Pollinosis, ragweed, effect of small doses 
of cortisone acetate combined 
with an antihistaminic in (Brown 
and Seideman), 364 

Polyarteritis nodosa after thiouracil, 47 
(Abst.) 

Polyvinylpyrrolidone (PVP), detection of 
.Rh antibodies by, 56 (Abst.) 

Postcholecystectomy disturbances, relation- 
ship of, to bacterial activity, 67 
(Abst.) 

Postinfection encephalitis, 

(Henderson), 245 

undecylenate, dermatitis 
nata due to, 39 (Abst.) 
asthma, a spirometric 

tion (Dann et al.), 532 

President’s address, American Academy of 
Allergy (Burrage), 275 

Printers’ asthma, 46 (Abst.) 

Procaine penicillin and aureomycin troches, 
reactions following use of (Kut- 
scher et al.), 164 

Prodigiosin dust, clearance of, from _ re- 
spiratory tract of normal and 
x-irradiated rabbits, 15 (Abst.) 

Prophylaxis of allergic disease in children, 
soybean milk as aid in (John- 
stone and Glaser), 434 

Proteolysis of cottonseed allergen (Spies et 
al.), 483 

Pruritus, experimental histamine, 38 (Abst.) 

Psychology of asthma, 18 (Abst.) 

Pulmonary arterioles, capillaries, and ven- 

ules of living mammals, micro- 

scopic observations of, before 
and during anaphylaxis (Bur- 

rage and Irwin), 289 

chronic, effects of acute anoxia 

on circulation and respiration in, 

studied during ‘‘steady state,’’ 

17 (Abst.) 

emphysema, pneumoperitoneum in, circu- 
latory consequences of, 450 
(Abst.) 

function, inspiratory-expiratory vital ca- 
pacity test of, 65 (Abst.) 

studies in bronchial asthma, 
(Absts. ) 
Purpura, allergic, 81 (Abst.) 

due to foods, drugs, and infections, 81 
(Abst.) 

due to quinidine, 7 (Abst.) 

thrombocytopenic, following 
therapy, 75 (Abst.) 

Pyribenzamine, absorption: of, through skin, 
71 (Abst.) 


(Erdt- 


proteins, 


of Al- 


eortisone in 


Potassium vene- 


Prantal in evalua- 


disease, 


45, 46 


quinidine 
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Pyribenzamine—Cont ’d 
cutaneous reaction to bite of mosquito 

Aédes aegypti (L.), and its al- 
leviation by topical application 
of (O’Rourke and Murnaghan), 
120 

Pyromen, failure of, to affect development 
of eczematous sensitization in 
guinea pig, 20 (Abst.) 


Q 


Quantitative precipitin 
ACTH and 
(Abst. ) 
Quinidine activity of Thephorin, 12 (Abst.) 
purpura due to, 7 (Abst.) 
therapy, thrombocytopenic purpura fol- 
lowing, 75 (Abst.) 


reaction, effect of 


cortisone on, 29 


R 


Ragweed oil dermatitis (Fromer and Bur- 
rage), 425 
some immunologic phenomena in 
treatment of, and patch testing 
for, 37 (Abst.) 
pollen survey, American Academy of Al- 
lergy, 381 . 
pollinosis, effect of small doses of corti- 
sone acetate combined with an 
antihistaminie in (Brown and 
Seideman), 364 
Ragweed-sensitive patients, adrenocorti- 
cotropic hormone in_ gelatin 
treatment of (Roy et al.), 506 
Rate of oxygen saturation of arterial blood, 
change in, in induced asthmatic 
attacks (Lowell et al.), 499 
Reaction, anaphylactic, from topical peni- 
cillin (Weiss), 407 
and cutaneous anaphylaxis in- 
duced passively in rat, quanti- 
tative study, 76 (Abst.) 
insect bite, 21 (Abst.) 
passive transfer, effect of locally admin- 
istered antihistamine on (Siegel 
et al.), 212 
quantitative precipitin, effect of ACTH 
and cortisone on, 29 (Abst.) 
Schultz-Dale (Coulson), 458 
Shwartzman, generalized, studies on, 66, 
82 (Absts.) 
skin, to bite of mosquito Aédes aegypti 
(L.), and its alleviation by topi- 
cal application of Pyribenzamine 
(O’Rourke and Murnaghan), 120 
to pollen antigens, delayed, conjunctivi- 
tis as sole manifestation of, 39 
(Abst.) 
tuberculin, in man, antiallergic action of 
local anesthetics and antihista- 
minies on, 36 (Abst.) 
Reactions, allergic, to cortisone and ACTH, 
62 (Abst.) 
to para-aminosalicylic acid, 40 (Abst.) 
to penicillin (Boger et al.), 383 (A 
panel discussion.) 


Arthus, 
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Reactions—Cont ’d 
delayed, to bouillon medium of tuberey.- 
lin, 59 (Abst.) 
following use of aureomycin and _ pro- 
caine penicillin troches (Kut- 
scher et al.), 164 
intradermal, effect of ACTH and corti- 
sone on, 48 (Abst.) 
skin, in guinea pigs sensitized by serum 
proteins, 62 (Abst.) 
vessels to carbaminoyl choline, effects 
of antihistamine drugs on, 59 
(Abst.) 
to bacterial endotoxins, influence of ni- 
trogen mustard upon, 51 (Abst.) 
to cortisone and Compound F, local tis- 
sue, 73 (Abst.) 
to penicillin; cortisone and 
treatment, 48 (Abst.) 
tuberculin, effects of simultaneous skin 
tests on size of, 59 (Abst.) 
Reaginiec and histaminic wheals, studies in. 
I. The efforts of reaginie and 
histaminic wheals upon the sub- 
sequent responsiveness of pas- 
sively sensitized cutaneous sites 
(Bowman and Walzer), 126 
II. The effect of locally admin- 
istered antihistamine on the pas- 
sive transfer reaction (Siegel et 
al.), 212 
serum bank of Research Council, Ameri- 
can Academy of Allergy, 285 
Renal excretion of histamine and histidine 
in man, effect of ACTH and cor- 
tisone administration on, 41 
(Abst.) 
Research in allergy, 90 (Editorial) 
Respiratory acidosis, bronchial asthma com- 
plicated by, delirium and coma 
precipitated by oxygen in, 1 
(Abst.) 
Rh antibodies, detection of, by polyvinyl- 
pyrrolidone (PVP), 56 (Abst.) 
antigen injections, exacerbation of 
ivy dermatitis by, 71 (Abst.) 
Ribonucleotid, effect of injected, on serum 
globulin levels in rabbits under- 
going immunization, 56 (Abst.) 
Ricinus, asthma from, 58 (Abst.) 


ACTH in 


Rhus 


Ss 


Sarcoidosis, hypersensitivity in, delayed cu- 
taneous, 71 (Abst.) 
passive transfer of tuberculin sensitivity 
in, 73 (Abst.) 


Schizophrenia, eosinopenia produced by 
ACTH in, 13 (Abst.) 

Schloss, Oscar M., 287 (Obituary) 

Schultz-Dale technique (Coulson), 458 

Seasonal allergies, ACTH and adrenal cor- 
ticosteroids in, should one use 
(Samter), 556 (Editorial) 

Sensitivity, allergic eczematous, attempts 
at passive transfer of, by means 
of white cell suspensions, 35 
(Abst.) 
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Sensitivity—Cont ’d 
pacterial, relationship of postcholecystec- 
tomy disturbances to, 67 (Abst.) 
eczematous, to formaldehyde, 58 (Abst.) 
food, studies in. II. The effect of pro- 
tein digestion on antigenicity of 
foods as determined by skin 
tests and clinical 
(Bloom et al.), 64 
induced, from vaginal use of sulfonamide 
jelly, 22 (Abst.) 
Mercuhydrin (Harris), 73 
skin, to phyecocyanin (Cohen and Reif), 
52 
to purified diphtheria toxoid, relation- 
ship of, to presence of circulat- 
ing, non-precipitating antitoxin, 
25 (Abst.) 
systemic, to various mercurial diuretics, 
6 (Abst.) 
to cornstarch (Spielman), 522 
to histamine following injection of Hemo- 
philus pertussis, studies in mice 
(Munoz and Schuchardt), 330 
to wool fat in ointments, 70 (Abst.) 
tuberculin, passive transfer of, in sar- 
coidosis, 73 (Abst.) 

Sensitization, arterial, experimental produc- 
tion of, etiological role of strep- 
tococcus toxin-antitoxin systems 
in (Cohen et al.), 411 

bacterial, acute asthmatic episodes in 
children caused by upper respir- 
atory bacteria during colds, with 
and without (Stevens), 221 
by serum proteins, skin reactions in 
guinea pigs, 62 (Abst.) 
cutaneous, to blue-green algae 
and Reif), 452 
eezematous, failure of Pyromen to affect 
development of, in guinea pigs, 
20 (Abst.) 
in various age groups (Schwartz), 143 
via lymphatic glands compared with 
other routes, 20 (Abst.) 
of nasal mucous membranes to bacteria 
(Stevens), 446 
of skin, and primary irritation, endocrine 
aspects of, 69 (Abst.) 

Serum amylase activity and carbohydrate 
metabolism, effect of ACTH on, 
64 (Abst.) 

histaminase during rabbit anaphylaxis, 9 
(Abst.) 
proteins, sensitization by, skin reactions 
in guinea pigs, 62 (Abst.) 
antiplatelet, early microscopic 
changes in dogs (Torres and 
Cruz), 149 
sickness, experimental, occurrence of focal 
tuberculoid lesions in, 80 (Abst.) 

Serum-sensitized guinea pigs, skin tests on, 
49 (Abst.) 

Shock, antiplatelet serum, early microscopic 
changes of, in dogs (Torres and 
Cruz), 149 

Shwartzman phenomenon, effect of colloidal 
materials upon, 64 (Abst.) 


(Cohen 


shock, 


food trials. 


Skin 





Skin-sensitizing antitoxins, 





| Shwartzman phenomenon—Cont’d 


modifications of nitrogen-mustard sup- 
pression, 51 (Abst.) 
suppression of, by ACTH and cortisone, 
43 (Abst.) 
suppressive action of HN, on antigen- 
antibody provecation, 15 (Abst.) 
reaction, effect of cortisone on, 23 (Abst.) 
generalized, studies on, 66, 82 (Absts.) 
Silk worm moths, allergy to, 8 (Abst.) 
absorption of Pyribenzamine, 71 
(Abst. ) 
diseases of, ACTH and cortisone in, 20 
(Abst. ) 
effect of hydrocortisone in, local thera- 
peutic, 73 (Abst.) 
of Compound F on normal and 
pathologic, histopathological 
studies of, 73 (Abst.) 
reaction to bite of mosquito Aédes aegypti 
(L.), and its alleviation by topi- 
cal application of Pyribenzamine 
(O’Rourke and Murnaghan), 120 
to serum proteins in guinea pigs, 62 

(Abst. ) 

reactivity and storage of allergenic ex- 
tracts, relation of pH to (Criep 
et al.), 158 

resistance of, to intracutaneous injection, 
effect of steroids on, 13 (Abst.) 

sensitivity to purified diphtheria toxoid, 
relation of, to presence of circu- 
lating non-precipitating antitox- 
in, 23 (Abst.) 

sensitization and primary irritation, endo- 

erine aspects of, 69 (Abst.) 

to blue-green algae (Cohen and Reif), 
452 

tests, effect of protein digestion on anti- 

genicity of foods as determined 
by (Bloom et al.), 64 

effects of simultaneous, on size of tuber- 
eulin reactions, 59 (Abst.) 

histoplasmin, effect of repeated, on skin 
reactivity and collodion aggluti- 
nation, 54 (Abst.) 

on serum-sensitized guinea 

( Abst.) 

reactions of, to carbaminoyl 

choline, effects of antihistamine 

drugs on, 59 (Abst.) 

comparison be- 

tween immunological properties of 
precipitating and non-precipitat- 
ing, 26 (Abst.) 

Cubana de Alergia, 381 

nouncement ) 
para-aminobenzoate treatment of 
dermatoses, 72 ( Abst.) 

Soybean as milk substitute for potentially 
allergic infants (Hill), 474 (Edi- 
torial) 

milk as aid in prophylaxis of allergic dis- 
ease in children (Johnstone and 
Glaser), 434 


Spirometric evaluation of Prantal in asthma 
(Dann et al,), 532 


effect 


pigs, 49 


vessels, 


Sociedad (An- 


Sodium 
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Status asthmaticus, relief of, by continuous 
intravenous ACTH therapy, 18 
(Abst. ) 

and corticotropin, effects of, on 
cellular activity, 79 (Abst.) 

Stings, wasp, ACTH in treatment of multi- 

ple, 22 (Abst.) 
Storage and skin reactivity of allergenic ex- 
tracts, relation of pH to (Criep 
et al.), 158 

Streptococcus toxin-antitoxin systems, etio- 
logical role of, in experimental 
production of arterial sensitiza- 
tion (Cohen et al.), 411 

Stress factors, effect of, on asthma induced 
in guinea pigs by aerosolized an- 
tigens (Feinberg et al.), 302 

studies in eczema-asthma-hay-fever 

thesis, 3 ( Abst.) 

Sulfonamide jelly, vaginal use of, induced 

sensitivity from, 22 (Abst.) 

Syringe washer, automatic (Quintero), 172 


Steroids 


dia- 


dy 


Temperature, effect of environmental, on 
immune response of mice _ to 
tetanus toxoid, 52 (Abst.) 

Terramycin and aureomycin, fixed drug erup- 
tion due to both, 19 (Abst.) 

Tetanus toxoid, immune response of mice to, 
effect of environmental tempera- 
ture on, 52 (Abst.) 

Thephorin, quinidine activity of, 12 (Abst.) 

Thioglycolate, epinephrine base suspended in 

water with (Naterman), 60 

polyarteritis nodosa after, 47 

(Abst. ) 

Thrombocytopenic purpura following quini- 
dine therapy, 75 (Abst.) 

secondary, following DDT exposure, 47 

( Abst.) 

thrombocytopenic purpura, 19 

(Abst.) 

Tissue culture of fibroblasts, effect of corti- 
sone on, 65 (Abst.) 

Toothpaste, eczematous contact dermatitis of 

palm due to, 70 (Abst.) 
aureomycin and procaine penicil- 
lin, reactions following use of 
(Kutscher et al.), 164 

Tubercle bacilli, killed irradiated, and living 
BCG vaccine, comparative anti- 
genic potency of, 30 (Abst.) « 

Tuberculin, bouillon medium of, delayed re- 
actions to, 59 ( Abst.) 

hypersensitivity, passive transfer of, in 
guinea pig, influence of cortisone 
on, 50 (Abst.) 

reaction in man, antiallergic action of 
local anesthetics and _ antihista- 
minics on, 36 ( Abst.) 

reactions, effects of simultaneous 
tests on size of, 59 (Abst.) 

sensitivity, passive transfer of, in sar- 
coidosis, 73 (Abst.) 

Twins, identical, allergy in (Bowen), 236 


Thiouracil, 


Thrombotic 


Troches, 


skin 
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U 


Ultracentrifugation and electrophoresig, 
physical techniques of, an intro. — 
duction to (Becker), 78 
aminophylline in treatment of; 
comparison with antihistaminies 
and ACTH (Canseco and Salinas), 
437 
and dermatitis venenata, ACTH and corti- 
sone in, 60 (Abst.) 


Urticaria, 


V 


Vaccine, BCG, living, and killed irradiated 
tubercle bacilli, comparative anti- 
genic potency of, 30 (Abst.) 

influenza virus, in water-in-oil emulsion, 
increased antibody formation in 
human beings inoculated with, 30 
(Abst. ) 

viral and rickettsial, allergy to, 14, 61 
(Absts. ) 

Vaccinia, passive immunity to, in newborns, 
44, 55 (Absts.) 

Viral hepatitis, acute, antibody production 
in, 77 (Abst.) 

Visammin in treatment of bronchial asthma, 
58 (Abst.) 

Vital capacity in asthma, changes in expira- 

tory rate during measurement of, 

significance of (Lowell and Schil- 

ler), 492 

inspiratory-expiratory, of pulmo- 

nary function, 65 (Abst.) 

time relationships, simple method for 
determination of, 42 (Abst.) 

timed, in bronchial asthma (Dulfano et 
al.), 309 

Vitamin B,, treatment of asthma, 34 (Abst.) 

Vitamins, histamine shock and, 40 (Abst.) 

role of, in antibody production, 83 (Abst.) 


test, 


WwW 


apparatus for cleaning 

(Quintero), 172 

Wasp stings, multiple, ACTH in treatment 
of, 22 (Abst.) 

Water distribution in man, effect of ACTH 
on, as measured by antipyrine, 
T 1824, and bromide, 64 (Abst.) 

Wheals, reaginie and histaminic, studies in. 
I. The effects of reaginic and 
histaminie wheals upon the sub- 
sequent responsiveness of passively 
sensitized cutaneous sites (Bow- 
man and Walzer), 126 
II. The effect of locally adminis- 
tered antihistamine on the pas- 
sive transfer reaction (Siegel et 
al.), 212 

Wool as cause of eczema in children, 18 
(Abst. ) 

fat, sensitivity to ointments containing, 
70 (Abst.) 


Washing syringes 














